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ABSTRACT 

This report descrilDes phase 1 of a projected 2-phase 
project designed to investigate the feasibility cf developing an 
interactive videodisc to teach math and science concepts to preschool 
handicapped children. A videodisc system is proposed that would allow 
children to manipulate real-world objects in order to acquire 
concrete knowledge about abstract concepts. The report covers Phase 1 
activities, including target audience specification, literature 
review, interviews with experts in the relevant fields, product 
review, hardware and software review, the enlisting of industry 
support, and the design team meeting. A design plan is presented 
which specifies the target audience, educational principles, content, 
products, design components, and program operation. Appendices maiking 
up the greater part of the document include letters of support, 
copies of survey instruments, a summary of the design team meeting, 
the review of the literature, summaries of interviews with experts, 
and a product review. The literature review of 66 references covers 
the use of microcompUws»rs in teaching preschool math and science, the 
use of micrcccmputers in early childhood special education, the use 
of videodiscs with children, teaching science and math concepts in 
the pres::hocl, and adapting preschool math and science for special 
education. The product review describes 121 math and science software 
programs available for preschoolers. Includes 13 references. (JDD) 
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Chapter i. Overview 



I. Background 



Since the passage of the 1986 Education of the Handicapped Amendments with its requirement 
that states include services for 3 to 5 year old handicapped children, national attention has 
focused on how this goal might best be met. Qearly, technology holds great promise (Swick, 
1989). 

Over 350 softwan^ programs arc currently available for prcschoo? children (Buckleitner, 1989). 
Initial research in the use of computer software with preschoolers has shown tiiat computers 
can be used to provide developmentally appropriate experiences (Watson, Nida and Shade, 
1986)^ Rettig (1987) reports accelerated growth in tiie use of microcomputers in special 
education preschool programs as well. Goin and Hom (1986) report tiiat much of tiie 
instructional software being used with special populations is the same body of software being 
used in regular preschool programs. As Watson, Chadwick and Brinkley (1986) argue, this 
is an entirely appropriate practice: 

Cunent child development theory and most instruction which is 
developed for the norm group is also generally appropriate for the 
mildly handicapped. Where one makes allowances is in the 
instructional application, i»e., lower level and slower pace (p. 203). 

The successful use of videodiscs in education is also v/ell documented (Miller, 1987). The 
videodisc's chief strength , according to the literature (Char and Newman, 1986) are: 



Superior, high quality visuals of real world phenomena. 

User control over the accessing and displaying of visual images. 

Availability of interactive, problem-solving contexts. 



However, litde work has been done in the area of videodisc development for preschool 
audiences. Only two such discs appear to have been designed at this point in time: a 
demonstration disc developed by Apple Computers in 1987 and a disc on whales developed 
for six-year-olds by I>r. J. A. Watson at the University of Nortii Carolina. Initial research on 
the Watson disc (Watson, 1989) showed that students in two experimental situations using the 
videodisc learned significantiy more than children in the conuDl situation in which a teacher 
taught tiie same material included on tiic videodisc tiirough a text Thus, the state of the art 
reveals a dearth of concrete research but a strong indication from experts that the use of 
technology holds much promise in teaching handicapped preschoolers. 
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11. Purpose 

The overall purpose of this study was to ascertain the appropriateness and viability of 
developing a videodisc to teach beginning math and science concepts to mildly cognitively 
impaired preschoolers. This innovative approach to instruction has focused on the use of the 
technologies of video and graphics to present abstract concepts to children in a concrete 
manner, appropriate to their developmental ages and skill levels. The information gathered 
during Phase I through research, telephone interviews, and consultation with design experts has 
set the stage for full scale development during Phase n. 



ill. Funding Source 

Funding for the Phase I feasibility study has been sponsored by the U.S. Department of 
Education, Office of Special Education Programs (OSEP), through the Small Business 
Innovadon Research (SBIR) program* A renewal of the contract for Phase n will enable the 
design plan created under Phase I to be implemented. 



Iv. Phase I Objectives 

Phase I activities focused on exploring the viability of this product. Four objectives were set 
for this phase: 

1. To iiwestigate the specific experiential needs of young (ages 3 to 5) handicapped 
children in the areas of math and science. 

2. To develop a preliminary design for a videodisc to use in early childhood programs for 
handicapped children. 

3. To assess the capabilities of videodisc technology to meet these needs with particular 
frcus on the use of touch screen technology, voice technology and/or voice recognition. 

4. To prepare a design document for this technology project. 

V. Summary of Phase I Accomplishments 

Toward meeting the Phase I objectives, Macro has successfully accomplished the following: 

• Identified, reviewed, and analyzed cognizant literature pertaining to the use of computers 
with preschool children, videodisc instruction, the teaching of preschool math and 
science, mth emphasis on the use of technology and instruction with mildly cognitively 
handicapped children. 



• Identified and interviewed at length recognized experts in the fields of preschool math 
and science, preschool special education, and the use of technology with preschool 
children* 

• Reviewed existing software, videodisc, CD-ROM, and hypermedia products developed 
for preschool audiences* 

• Obtained support ftom the computer industry to assist in Phase II. A letter from IBM 
Corporation, reflecting this support appears in Appendix A* 

• Enlisted the support of potential publishers of the videodisc in anticipation of Phase n 
funds. Letters reflecting this support arc included in Appendix B. 

In Uie following chapter, we describe tiiose activities that led to the accomplishment of the 
milestones noted here* 
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Tnc first initiative undertaken under this SBIR contract was to investigate the specific 
learning needs of preschool handicapped children. Four activities were conducted in 
association with this task: 






• Specifying the target audience. 






• Reviewing written literature on topics relevant to Riase I, i.e., the use of technology 
with preschoolers, the use of technology in special education, math and science 
education for preschoolers, and math and science special education. 






• Identifying and interviewing experts in tfie fields of preschool special education, 
preschool math and science, and preschool technology on issues related to content 
and design. 


i 




• Reviewing existing math and science technology currentiy available to preschool 
auctiences. 


ii 




Following this, four additional activities were carried out in fulfillment of the project's 
objectives: 


: 




• A review of hardware and software for the proposed videodisc. 






• The attainment of support for Phase 11 from IBM and potential publishers. 


> 




• A meeting of tiie Design Team during which the results of earlier tasks were 
discussed and used as a basis for project decisionmaking. 






• The development of a design document for the proposed videodisc. 






Each of these activities will be summarized in turn. 


i 




1. Target Audience Specification 






As a first step in project, the Design Team felt the need to define the target audience witii 
greater specificity than had been set forth in the SBIR Phase I proposal. Originally, our 
target audience was noted only as "preschool handicapped children ages 3 to 5." However, 
to develop materials that are truly developmentally appropriate for children's cognitive,, 
socio-cmotional, and physical growth, it was felt that die characteristics of the target 
audience needed to be better known. For this reason, the design team specified the target 
audience as being "mildly cognitively impauwi children, ages 3 to 5." This audience was 
selected for several prime reasons. First of all, this population represents in numbers Uie 
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largest grouping of handicapped children. Further, because children with developmental 
delays are most likely to be mainstreamed by regular preschool programming, such as the 
Head Start or military sponsored programming, they are most likely to have access to the 
finished videodisc. In addition, there are a great many preschool children who have not 
been identified as mildly cognitively impaired, but who do, in fact,/ suffer from 
developmental delays. It is these children who are "^at risk" that we also wish to include 
in our target audience. 

Having identified our target audience, from this point, all design considerations were based 
on the known learning and instructional needs of these children. 

li. Literature Review 



The literature review covered a number of key areas relevant to the proposed effort: 

• young children and computers 

• using microcomputers to teach preschool math and science 

• using microcomputers in early childhood special education 

• using videodiscs with children 

• teaching science and math concepts in the preschool 

• adapting preschool math and science for special education. 

Resources from the ERIC system, the Library of Congress, the libraries of the University 
of Maryland and the George Washington University, and from the personal files of 
members of the design team were consulted 

As summarized in the review (see Appendix C), the following key conclusions were drawn 
fix)m the literature that will likely ^fect the proposed math and science videodisc for 
mildly cognitively impaired preschoolers: 

1. Hard effectiveness data on learning by young children through computers is sparse. 
Moreover, the mappropriateness of designs employed by many studies and the lack of 
longitudinal data have been cited as ongoing research problems. Most research data 
concentrate on social behaviors and effective ways to use con^utcrs. Studies have 
indicated that young children are motivated to use computers, that children leam best 
when tiie teacher serve:, as a "facilitator," tiiat computers do not isolate users, and 
tiiat young children can readily master hardware and software. 

2. Most research on young children and computers points to tiie "potential" of computers 
to teach. As Qements (1987) summarized in his review of research literature, 
"Young children do not need computers any more than they 'need* any of tiie many 
potentially valuable learning centers. There is, however, nodung to lose and 
potentially rich benefits to acquire tiirough informed use of computers." (p. 42) 



ERLC 



12 



Phase I Activities 
6 



Chapter il. Phase I Activities 



3. There arc currently over 350 software programs available for preschool children; 121 
of these are in the areas of math and science, with the majority of these focusing on 
counting and shape recognition. The developmental appropriateness of commercial 
software in general has been strongly questional in the literature. 

4. While there is a dearth of research on the use of computers in early childhood 
special education programs, experts have singled out the management and 
instructional potential of software as a benefit for early childhood special education 
programs. 

5. Videodiscs have been successfully used in postsecondary and secondary education 
environments to teach science and other subjects. The only known research study 
(Watson, 1989) involving preschoolers (Le., kindergarten students) found that 
experin^ntal classes, where teachers used a videodisc to teach children about whales, 
yielded significantly higher learning scores than the control classrooms where teachers 
taught from a text 

6. Preschool math is taught from a variety of theoretical frameworks. Most support in 
the literature is for a Piagetian-based approach in which children are taught 
preconservation skills such as patterning, classification, seriation, and numeration. 
(The High/Scope Cognitively Oriented Curriculum and Mathematics Their Way were 
highlighted as examples of curricula using a Piagetian framework.) 

7. Science education is a more recent addition to the preschool curriculunL Those 
programs that use an integrated approach primarily focus on Piagetian concepts such 
as spatial relations, classification, and time. 

8. Research in eariy childhood special education supports the use of a developmental 
approach to instruction, which is Piagetian-based. Delayed learners arc encouraged to 
progress at their own pace. 

9. Early childhood special education programs focus on the same cognitive goals as 
regular preschool programs: classification, sorting and matching; seriation; color, 
shape; space; lime; oppositcs; and letters. 

10. Accommodations for teaching mildly cognitively impaired learners the Piagetian-based 
concepts listed above have been put forth by special educators, such as Cook, Tessier, 
and Armbruster (1987) and Rowbury (1982). 
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Hi. interviews 



As a supplement to reviewing the documented literature, a series of telephone interviews 
was conducted with recognized experts in the fields of early childhood education, special 
education, technology, and preschool madi and science instruction* Through these 
interviews, we sought to obtain the following: 

• Information on the most current (i.e., ongoing) research in this newly explored area 
(including unpublished data, research reports, journal articles, etc.); 

• F. Sjective as well as objective data on what the experts regard as the best avenues to 
p / me during development; and, 

• Ongoing, working relationships with the recognized leaders in these areas. 



A total of 13 individuals representing each of the targeted domains was identified; all 
agreed to participate in a 1 to 2 hour telephone interview. Ultimately, only 8 of the 13 
experts were available to participate in this effort The backgrounds represented by these 
experts are shown in the matrix beiow. 



EXPERT INTER VIEWED^ 



-Mm. 



Buckleimer 










• 


• 


• 




Davidson 




• 






• 


• 


• 




Hauglind 




• 






• 


• 






Hebbeler 




• 






• 






• 


Morisscy 




• 












• 


Shade 


















W'ttson 




• 




• 


• 


• 






Wolfingcr 


• 








• 


• 


• 





HguTC 1. Specialty Areas Represented by Experts 



An average of 1.5 to 2 hours was spent with each expert Experts were asked to react to 
15 specific questions regarding the proposed content and design for the videodisc. A copy 
of the telephone survey instrument appears as Appendix D. Experts were also asked for 
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additional comments and suggestions; seven of the eight interviewees provided extended 
comments. 

The conduct of the interviews^ while structured to capture information on all of the target 
questions, was flexible enough to allow the interviewees to expand on those areas of 
particular interest to them. In this way, we were able to learn much about ongoing 
research as well as the state of the art In addition, we were able to obtain on-the-spot 
reactions from the experts to particular ideas and approaches under consideration. 

The results of the telephone interviews are summarized in Appendix C. In Appendix E, 
copies of the individual interviews are included The following generalizations can be 
drawn from the expert interviews as a group: 

• Research on computer software and young children is felt to be applicable to 
videodiscs. In particular, child control and ongoing interaction have been singled out 
as crucial for success. 

• The target audience can be expected to sit at a computer screen for approximately 10 
minutes at a time. Individual differences, particularly learning style, will affect 
attention. 

• Interest in the videodisc can be maximized by making the program highly interactive 
and giving the child control. 

• There should be a balance between computer graphics and video portions. Since 
interaction is rooted in the computer graphics segments, technology experts feel that 
the balance should be tilted toward computer graphics. 

• Aniniation is recommended. 

• Written labels are recommended, although their benefits are questioned by several 
experts. 

• Technology experts feel that children should be allowed to progress through a 
program to as high a level as possible without stopping. Those without a technology 
background reconmiend presenting all children with alternative learning strategies. 

• Recordkeeping is favored by the majority of experts, especially as a management tool 
for the teacher. It is felt that attention and learning curve data are important to 
track. 

• The teacher should serve as a facilitator and diagnostician; he or she should allow the 
child to interact with the machine on his or her own. 
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♦ Math and science concepts should be integrated in the videodisc* 

♦ A Piagetian approach to content should be used Concepts such as patterning, 
classificadon, and seriadon-which are applicable to both premath and pitscience-arc 



IV. Product Review 

The final prong of background research conducted for the Phase I feasibility study was an 
examination of existing software, videodiscs, CD-ROM, and hypermedia products targeted 
at a preschool audience. Products for tiiis review came from three primary sources: 

• The Department of Education's Office of Educational Research and Innovation (OERI) 
Technical library 

• The Educational Software Selector (TESS) pubUshcd by EPIE Institute (1988) 

• Survey of Early Childhood Software published by High/Scope Press (1989). 



Only one videodisc developed for preschoolers was identified: a disc for 6-year-olds on 
whales, developed by James Watson, one of die eight experts interviewed under this 
contract Another videodisc for preschoolers, developed by Apple Computers, was no 
longer available for viewing. In comparison, 121 software computer programs were 
identified for this audience in the fields of math and science alone. In the area of math, 
most programs concentrated on shape recognition and counting. Science software, which is 
produced in smaller ft^uency than math sottware, tended to focus on specific topics, 
ratfier tiian basic functions. Gardening, die weatiier, and pollution were popular software 
subjects. An overview of die products reviewed by project staff appears in Appendix C. 



V. Hardware and Software Review 

Interactive videodisc has certain inherent qualities which have made it particularly attractive 
to educators for over a decade. These include: 

• The capability of fiill interactivity equivalent to diat in the best traditional computer 
assisted instruction (CAI) programs, 

• The ability to present real world images in both full motion and still form, 

• The capability to provide realistic sound :rather than robotic speech through access to 
dual audio tracks, and 

• The ability to combine text and graphics fiom die computer program widi 
photographic quality iniages from the videodisc itself. 
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However, there is a range of capabilities in currently available videodisc delivery hardware 
and in development software* There is no perfect option sxiited to all situations. Rather, 
in each case, a decision must be made for the particular audience and the particular type of 
application being developed* This decision is complicated by the rapid pace of change in 
this field New and more powerful hardware and development tools are becoming 
available at an accelerated rate. Thus, in order to make an appropriate decision about the 
delivery system and development hardware, a review of available technology products for 
both delivery and development of interactive videodisc was a necessary part of this 
feasibility study. 

During the development of our design, it became apparent that the following were 
important features of the delivery hardware and development software for a videodisc 
targeted at mildly mentally handicapped preschool children: 

• Ability to present all images, both graphic and video on a single screen* 

• Intuitive and durable user interface 

• Ability to easily generate and incorporate realistic graphic images into the program 

• Ability to easily develop and incorporate appropriate animation. 



Decisions about authoring software and delivery hardware are intimately connected. The 
decision about one cannot be made without consideration of the capabilities of the other. 
Below is a brief summary of the decision making process used during this project. 



A. Hardware 



We gave consideration to both Apple Macintosh and IBM PC/XT/AT and compatibles 
and PS/2 models, both with and without the InfoWindow touch screen monitor. We 
limited our consideration to products of these two companies because these are the 
most widely accepted and available computers in the United States. We felt that it 
would be most appropriate to develop our product for a system which is relatively 
widely available now and shows promise of being a leader in the near future. 

Both modular Macintosh computers (e.g. Macintosh D/IIx/IIcx/IIci) and IBM AT and 
PS/2 models can support digital video using a digital video adaptor card These 
cards with an appropriate monitor allow the presentation of video, text, and graphics 
on a single screen. However, the quality of digital video images is noticeably lower 
than the quality of analog video images. We were particularly interested in 
presenting clear, high quality images to our audience. Therefore, we decided that the 
state of the art in digital video was not yet advanced enough for tliis particular 
project 
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We briefly considered two screen systems, which also can be set up with either 
Apple Macintosh or IBM AT and PS/2 computers, but quickly concluded that such a 
system would be unmanageable for our audience. We felt that we needed a single 
screen system along with the capability of presenting high quality video images. 

In addition, alUiough we had evidence ftom the literature and from interviews with 
experts (Shade, 1989; Watson, 1989) Uiat even preschool children find workmg with a 
mouse relatively easy, we felt Uiat a touch screen interface would be superior for this 
application. A touch screen would make it possible to come very close to the actual 
physical manipulation of objects in sorting tasks. A number of touch screen monitors 
or "heads" are available, including Uie Sony View system and the Visage system. 
However, Uie IBM InfoWindow is currcndy the industry leader, and in fact, most 
oUier DOS based systems currently advertise Uieir products as being "InfoWindow 
compatible." As a result, we have decided that tiie videodisc envisioned for tiiis 
project lends itself best to the IBM InfoWindow system. 



B* Software 



We had initially Uiought Uiat a hypermedia programming tool such as HyperCard for 
the Macintosh or Linkway for IBM PC/XT/AT and compatibles might be appropriate. 
However, upon further investigation, it was decided that hyperaiedia environments can 
be confusing, and are really most appropriate for learners who are self-directed and 
have already acquired basic knowledge of the area on which the program focuses. 
While hypermedia environments have great potential, particularly for sophisticated 
learners, we felt that a somewhat more structured learning environment was more 
appropriate for our target audience. 

Looking at more traditional authoring systems and languages, we considered Pilot for 
the IBM InfoWindow, TenCORE, IconAuthor, and Course of Action. We concluded 
that Pilot was not a powerful enough language to support our design. Course of 
Action is a Macintosh development program, although there arc some capabilities for 
porting programs developed with it over to AT and PS/2 systems. 

At this point, we are still considering whether to use TenCORE or IconAuthor as the 
development tool for tiiis project. Each has its own advantages and disadvantages. 
TenCORE is a true authoring language^ a powerful and flexible tool for courseware 
development. In addition, four members of the project staff are experienced in 
working with tiiis language, having used it to develop tiie OSEP-funded Worldng 
With Math interactive videodisc. Using tiiis software, it is possible to do almost 
anytiiing for which tiiere is a need based on die instructional design. However, tiiis 
fttidom has a price-the amount of time required to develop courseware witii 
TenCORE. We believe tiiat the icon-based autiioring system IconAuthor may have 
sufficient power for the development of this application. If so, its exceptional ease of 
use would make for efficient development of this interactive videodisc program. In 
addition, IconAuthor has tiie capability of handling animation very easily, while 
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animating in TenCORE is somewhat complex. Since ^/e anticipate a considerable use 
of animation in tiiis program, tiiis capability ^« significant advantage. We will 
carefully weigh tiiese advantages and disadvantages as tiie design develops further and 
make a final decision witii tiie input of our Design Team during Phase U. 



VI. industry Support 

In order to have an impact in the educational arena and achieve the goals inherent in the 
funding of SBIR contracts, developed products must reach tiie market place in 
commercially available form. In tiie case of specialized delivery systems, such as an 
interactive videodisc with touch screen interface proposed for development in Phase n of 
tills SBIR, it is beneficial and cost-effective to solicit support for necessary development 
hardware md software. In addition, it is clearly important to ascertain the interest of those 
software publishers who might potentially become distributors of the software resulting 
from a Phase II SBIR production. 

Early in Phase I, Macro staff contacted tiie IBM Corporation, which expressed high interest 
in the development of tiiis interactive videodisc product targeted at preschool mildly 
handicapped children. IBM has agreed to provide at least one complete InfoWindow 
system, including computer and videodisc player, to be used in the development of this 
preschool math and science program. Further, IBM concurred with us that pilot testing 
prototype products is an important step in the whole development process. Since 
interactive videodisc equipment is not yet readily available in most public schools, child 
care facilities, and otiier preschool programs, IBM has agreed to provide at least six 
complete InfoWindow systems to be used at field sites for pilot testing purposes. IBM's 
letter of support is presented in Appendix A. 

Macro staff also contacted five software publishers, who were asked to indicate the level of 
interest they would have in the proposed interactive videodisc product Although all five 
publishers were very interested in the developmental approach to preschool math and 
science that we will be using during product development, none of the publishers would be 
willing to advance funds for tiiis development. Inquiry regarding a completed product, 
though, produced an entirely different response: four publishers expressed positive 
projections about tiie market potential for this product, particularly in Head Start programs. 
These four publishers asked for updates on progress of the product if Phase II funding is 
approved, and they indicated interest in reviewing the final product for possible publication. 
Publishers' letters of support arc contained in Appendix B. It is the feeling of these 
publishers tiiat growtii of interactive videodisc hardwarc and use in public education is 
certainly likely to follow paths set by private industry, the military, and other federal 
agencies. 
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VII. Design Team Meeting 



The Design team consisted of the following individuals: 

• Dr. Louise Appcll, Macro Systems 

• Ms. Ellen Bialo, Interactive Educational Systems Design 

• Dr. Laura Colker, Macro Systems 

• Dr. Carolyn Harris, Macro Systems 

• Mr. David Hopwood, Video Software Associates 

• Ms. Elaine Robcy, Macro Systems 

Also in attendance at the Design Team meeting convened on December 18, 1989, was the 
contract Project Officer, Ms. Jane Hauser. Dr. Linda Tsantis of IBM was unable to attend. 

Prior to the meeting, all members of the Design Team were forwarded copies of the 
Literature Review, The Summary of Expert Interviews, and the Software Product Review, 
in addition to the proposed agenda. 

As a group, participants felt that the Literature Review provided an appropriate frame of 
reference for development. Several participants, however, felt the need to underscore that 
research data are lacking, particularly in the area of longitudinal studies. 

In general, the Design Team concurred with the advice offered by the experts during the 
telephone interviews. In those cases where expert opinions were not in consensus, the 
Design Team made recommendations, including the following: 



• Animation is important to include 'vhen it is educationally appropriate. 

• Written labels should be used. However, the ability to read tiie labels should not be 
a prerequisite for using the program. 

• All children should be presented with many representations of the same concept, in 
order to facilitate learning. 

• Recordkeeping was thought to be a costiy investment that should only be incorporated 
if gatekeepers would react negatively to its not being included. 

• The Piagetian constructs of classification followed by seriation were judged to be the 
most important topics to teach children since these provide the framework for the 
acquisition of math and science knowledge. 

A full overview of the Design Team meeting appears as Appendix F. 




20 



Phase I Activities 
14 



Chapter IL 



Phase I Activities 



VII. Preliminary Design Document 



In conjunction with the Design Team meeting, an initial pian for the design of the 
videodisc was laid out. There was group agreement that the videodisc be perceived as an 
umbrella for helping students employ the scientific method to acquire math and science 
concepts. By observing and exploring data, children would leam to classify data, order it, 
and display information in simple formats* The specifics of the design plan are described 
in the next chapter. 
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The culminating activity for Phase I was the specification of a plan for design of the 
videodisc. This plan was based on the findings of the literature review, the expert 
interviews, the product review and consultations with the Design Team, already described 
in Chapter n. The specific components of the design plan are outlined here. 



I. Target Audience 

As uoted in tl.e preceding chapter, one of the first steps in the creation of the design plan 
was to narrow the audience so that we could customize ih? videodisc to the ncwis and 
characteristics of a particular user population. With this in mind, we chose to focus on 
mildly cognitively impaired preschoolers. This audience was selected both because it 
represents in numbers the largest percentage of handicapped children and because it also 
allows us to reach "at risk" preschoolers who may, in fact be developmentally delayed, but 
have not been so identified 

Other than being developmentally delayed, our target audience will in all other ways be 
representative of three to five year olds as a group. 

II. Educational Principies 

At the backbone of the design plan are those educational principles that characterize the 
user audience. As developers, it is incumbent upon us to know how the children in our 
target audience leam best, what their learning habits are likely to be, and how they interact 
with each other and as a group. Knowing this, we can thus customize the videodisc to 
motivate these children to leam. 

Physical characteristics of the target audience: 

• whirlwinds of energy 

• enjoy using their developing large muscle skills: hopping, jumping, running, and 
skipping 

• able to control their fine muscles: tearing paper, using a scissors, holding a paint 
brush and manipulating a computer mouse. 

• increasingly able to refine tiieir eye-hand coordination: stringing beads, zipping a 
jacket, and pushing a computer key they have in mmd. 

• able to show improved balance and coordination skills over time. 

Socio-emotional characteristics of the target audience: 

• take pride in theh* accomplishments 

• look for approval from their parents and teachers 
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• younger preschool children like parallel play; older preschool children enjoy 
cooperative play 

• younger preschool children have difficulty sharing 

• respond well to praise and encouragement 

• impulsive. 



Learning characteristics of the target audience: 

• tend to focus on one aspect of the environment at a tin>e 

• "time on task" varies* but about 10 minutes on the average 

• Icam through concrete interactions witfi die environment 

• need learning environment to be structured to make up for delays in attention, 
concentration and perception 

• need "active" learning ex})eriences 

• need to experience cause and effect 

• need lots of repetition for learning to take place 

• may need help in beginning a task, staying with it and recognizing when it is 
completed 

• may need to have cognitive skills to be learned broken down into smaller, sequenced 
steps 

• motivation for learning stimulated when tfiey feel responsible for tfieir own success 

• need to be able to manipulate their learning environment 

• leam best when learning materials are witiiin their reach and at tiieir eye level 

• learning is maximized when there is freedom £rom fear of failure 

• encouragement is essential to learning. 



Other cognitive characteristics of the target audience: 

• enjoy gamrs 

• enjoy fantasy, imagination 

• egocentric— tiiink everyone behaves and acts as they do. 



III. Design Principl es _^ 

By knowing how developmentally delayed children act in a learning environment, we can 
create materials for them that will acconunodate tiieir needs, tap into tiieir interests, and 
help them to leam. The following features should characterize tiie proposed videodisc if it 
is to meet this challenge: 
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• Highly Interactive - The child will be an active participant in the learning process. 

• Child Controlled - The child will be able to select environments of his or her 
choice, decide whether or not he or she wants to continue doing exercises, decide 
which skill activity to work on, etc* 

• Built-in Escape Feature - At &ny time the child will be able to exit the program. 

• Screens DonH Fade Out Completely - The child will not be in a position of 
deciding what to do next 

• Realistic Graphics - To help the pre*operational child assimilate information, 
concrete representations will be provided 

• Animation Included - Since children respond positively to animation, this will be 
included where appropriate. 

• Age-Appropriate Vocabulary Used - To maximize use, the narrator will speak to 
the cliild in terms he or she understands. This does not, however, imply that the 
speaker will condescend to the child 

• Written Labels Included - To help a child develop sign recognition, appropriate 
objects will be labeled However^ at no time will the child need to be able to read 
these labels to operate the program. 

• Content Reinforced - Since reinforcement is critical to learning, the child will be 
presented with a variety of learning opportunities for exploring concepts. 

• Content Presented Sequentially - Because children learn best when content is 
broken down into manageable bits of information, the program will walk the child 
through a learning hierarchy. 

• Content Focused on One Aspect of Learning at a Time - Since young children 
can attend to only one aspect of learning at a time, activities will be geared to teach 
a child specific topics such as sorting by one attribute or determining which object in 
a grouping is different from the others. 

• The Program Will be Linked to Classroom Learning - Because the videodisc is 
just one of the learning centers in the preschool classroom, the content presented here 
will support, reinforce, and elaborate on learning objectives being taught elsewheie in 
the classroom (e.g., with blocks, table tops, art, etc.). 
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IV. Content 

From initial research and conversations with the expert panel, two main decisions 
concerning content were reached: 

L Math and science skills should be combined rather than separated; and, 

2* A Piagetian framework should be used as a basis for presenting content 

Given this directive, the Design Team considered several Piagetian concepts tiiat could be 
used to convey both math and science: classification, sedation, number and time, among 
otiiers* In response to our belief that it would be best to concentrate on one-at most 
two-concepts if we wish to teach a concept m-dcpth latiicr than just provide an overview, 
it was decided to concentrate on the concept of classification since this concept is basic to 
all later learning and one which every preschooler must master in order to do math and 
science* 



V. Products 

This interactive videodisc will be primarily tutorial in nature. The tutorial approach will 
benefit firom the realism possible in the medium by modeling skills associated with 
classification and tfirough the use of familiar real-world objects* The student will ieam the 
skiUs and concepts essential for classification and will have opportunities to use these skills 
and to consolidate concepts in structured activities. In addition, ther^ will be opportunities 
provided for the creation and use of classification systems invented by the child Product 
components will include: 

• A smgle-sided 12 inch videodisc which contains full motion video, still video images, 
and all narration and direction. The capacity of a single-sided videodisc is one-half 
hour of moving video, and two half hour audio tracks for a total capacity of one 
hour^s audio. 

• Roppy disks (both 3 1/2 and 5 1/4 inch) containing the program which dutcts the 
course of the videodisc, supplementary graphics, and the teacher utility program. 

• Documentation explaining hardwcve requirements, installation of the program, entry 
into and operaUon of the program, content coverage and approach, and supplementary 
activities which may be used to reinforce the classification activities on the disc. 



Design Plaii 
20 



VI. Design Components 

A. Program Structure 

The program will have four environments in which the child can observe and explore 
while developing concepts and practicing skills related to classification. These four 
environments are: 



A Nature Walk 



A Trip to a Farm 



An Ocean Holiday 



A Trip to the Zoo 



Taking the child from the house to a nearby 
Qassification activities will make use of plants, aninials, and 
inanimate objects commonly encountered in neighborhoods and 
parks« 

Including sights that might be encountered on a drive to or in 
the country- Classification activities will focus on farm 
animals, wild animals generally encountered only in rural areas 
(e.g., deer), crop plants, and comnK)n farm implements. 

Including a walk along the shore and underwater sights. 
Qassification activities will foQws on objects commonly found 
on the shore (e.g., shells, scawc«d, mannaade objects) and those 
found under water (e.g., fish, coral, jellyfish, etc.). 

Including sights that would be encountered on the way to a 
city zoo. Classification activities will focus on transportation 
vehicles, building shapes and characteristics, and zoo animals. 



Within each of these environments, there will be at least two "strands" that the child 
can follow. For example, the Ocean Holiday environment will have a "beach walk" 
strand and a "looking under the water" strand- Children will be exposed to activities 
related to each of the major educational objectives (specified below) in each of the 
four environments and in each strand. This will encourage generalization and transfer 
of skills as well as provide preschool teachers with a convenient informal assessment 
tool to determine if such transfer and generalization has taken place. 

It is anticipated that this videodisc will teach a hierarchy of classification skills to 
young mildly mentally handicapped children in a format which is fun and highly 
motivating. By presenting real life environments that provide opportunities for 
observation of plants, animals, and inanimate objects, the principles of classification 
and the excitement of scientific investigation will come alive for these children. 
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B. Content 



As currently envisioned, a hierarchy of nine classification skills will be taught 
through use of this videodisc program. TUey are: 

• Qassifying by identity (e.g., shells, fish) 

• Labeling according to identity whether an object "is" or "is not" a member of a 
group (e.g., is a shell, is not ^ shell) 

• Sorting by identity (e.g., moving all of Uie shells on die beach into one basket, 
all the rocks into another) 

• Qassifying by one attribute (e.g., size, shape, or color) 

• Labeling according to one attribute whether a object ' is" or "is not" a number 
of a group (e.g., is a round shell, isn^t a round shell) 

• Sorting by one attribute (e.g ; putting all the pink shells into one basket, all the 
white shells into another) 

• Classifying by two attributes (e.g., size and ste^, color and size, shape and 
color, etc.) 

• Labeling according to two attributes whether an object "is" or "is not" a 
member of a group (e.g., is a round pink shell, is not ^ round pink shell) 

• Sorting by two attributes (e.g., putting all the round pink shells into one basket, 
all the other shells into another) 

Children using the program will have considerable opportunity to work on each of 
these nine major skills. They will be able to continue working on the same skill for 
as long as they wish, using various objects from the environment in which they are 
working. While most of the time they will be working on a classification task for 
which there is an objectively measurable correct response, children will also have the 
opportunity to sort using categories of their own creation, much as they would do if 
they were playing with blocks or table toys on their own. 

Learning to sort concrete objects by identity, by a single attribute and by two 
attributes are complex tasks for young children. Therefore, sorting activities at 
various levels of 
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difficulty will be developed for each of these major objectives. We envision that 
there wUl be at least three levels of sorting activities: 

(1) Forming two discrete groups of objects from a single large group (e.g. putting 
the pink shells in one basket and tiie black shells in another) 

(2) Forming three discrete groups of objects fh)m a single large group (e.g. putting 
the pink, black, and white shells in three color-coded baskets) 

(3) Open-ended activities in which children sort according to classification schemes 
of tfieir own design (e.g. all die shells with smootii edges, all die shells witii 
jagged edges) 



C. Activities Overview 



The activities and the sequence of presentation in each environment will be similar. 
This will give the child incentive to practice each skill many tim^^^, s^nd will also 
provide opportunities for the child to understand that the skill Is generalizable and 
transferable to many settings and circumstances. 

For each skill and subskill, a defined number of directed practice opportunities witii 
feedback will be provided This number will vary within the program depending 
upon the complexity of the skill and the cor::^pts involved However, following the 
required practice set, the narrator will ask if the child wishes to continue working on 
this acrvity or go on. Additional practice v/iU be available for those who select it 

Open-ended sorting activities, in which the child will select the attribute or attributes 
to be used for sorting, will also be available in each environment In these activities, 
the child will be able to move objects into as many groupings as desired Tecanse 
this is open-ended, and so cannot be judged right or wrong, no feedback as to die 
correctness of the child's actions will be given. However, an animated character will 
ask if the child wants to try another independent classification activity when the child 
indicates a desire to go on. 



D, Instructional Approach 

As stated earlier, the anticipated program will be mtorial in nature. Once the 
educational objectives are finalized by die Design Team, activities will be tighdy 
structured and clearly focused Explicit instruction will be provided to introduce and 
reinforce skills and concepts related to classification. 

To illustrate our approach, consider the objective of teaching children observation 
skills. Observation is essential to classification. Without careful observation of 
important attributes, consistent classification is impossible. Children arc often limited 
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in the attributes which they notice by the perceptual salience of the attribute* In this 
program, specific efforts will be made to widen the range of attributes which the 
child observes, by describing objects carefully and in detail as well as by explicit 
instruction that objects may be classified on any of their attributes, not just the most 
obvious ones. A wide range of attribuies will be covered in the structmied activities, 
and the open-ended activities will provide opportunities for the child to be creative in 
recognizing and using the attributes of objects. 



E. Feedback 



In most cases, the child will be given feedback as to whether or not he or she has 
carried out the activity cx^ectly, although, as mentioned above, there will also be 
opportunities for open-e!:ided trials. Positive feedback will be given in the form of 
graphics, such as an animated character clapping hands, a rainbow arching across the 
screen, or twinkling stars placed by random generation. Incorrect feedback will be 
very supportive, and will make use of an animated character. Visual incorrect 
feedback will also be provided for some sorting activities. For example, a shell 
placed in the wrong basket will pop back out The child will be prompted to look at 
the object carefully and to try again. 



Program Control 

It is anticipated that the program will operate in two modes - entirely under student 
control and, through the use of a teacher utility, focused on certain objectives with 
limited student control over movement within the program. 

When operating entirely under student control, the child will always have tfic 
opportunity to exit the environment, to select a new environment, to go back to a 
previous activity, or to move forward to another activity. Forward and backward 
movement will be accomplished by a graphic map of the environment strand on 
which the student is working. This simple map will show where tfie child has been 
du.ing this session and the child's current location. By touching a place on the map, 
the child will be able to jump to that part of the program. Context sensitive help 
will also be available at all times, in case the child becomes confused about what to 
do on a particular activity. Thus, at all times when the program is operating in 
student mode, the child will have access to help, an escape hatch, and a map which 
allows free forward and backward movement within the environment. 



When the teacher utility is enabled, the teacher will be able to select tiie activity on 
which the child will work. For instance, the teacher could choose to have the 
student work on sorting by a single attribute in the beach walk strand. In this mode 
the child would only be able to move forward within that particular strand. The map 
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which would permit full student control would not be available to the student. 
However, the child would still have access to the escape hatch and context sensitive 
help. 

VII. Program Operation 

Below is a brief description of the program as it would operate under full student coiitrol. 
The focus here is on what uie child will see and the interactions required when working 
with the prograntL 

A. Introduction 



The introduction will be a vivid visual presentation of real world objects in each of 
the four environments. Full use will be made of the capability of videodisc to 
present the environments and their objects realistically. 

Narration accompanying the pictorial presentation will orient the child to the program 
and its four environments. Because young children typically look up to and seek to 
imitate older children, the nairator, who will also act as a guide and model in some 
motion segments, will be an older child- We believe that this model, exploring the 
environment with younger children, will be highly believable and motivating to our 
audience. 

Finally, examples of ways that tiie child will interact with the program will be 
presented Although access to information on ways to interact with the program will 
always be available within the program through the context sensitive help feature, a 
brief demonstration and some opportunity for practice at the beginning will serve to 
reassure children that they can do what is required. 



B. Main Menu 



Following the introduction, a colorful graphic menu will appear. A preliminary 
conception of how this might look is shown in Figure 2. To help children 
understand what the images represent, a small animated character, a cartoon version 
of the older child narrator/model will move around the map, pointing out and 
describing the various environments, ana encouraging them to select an environment 
by touching it on the map. 
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O gure 2. Sample Main Menu Screen 
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C. Example Environment-Ocean Holiday 

If the child selects the Ocean Holiday environment, the gateway into the environment 
will be a series of beach scene clips (c.g., sea gulls flying, waves crashing, waves 
washing up on the bcat-*^, sand castles eroding, sand crabs crawling, fish swimming, 
jellyfish floating). Wiudn each environment, the child will be presented with a 
choice of strands which may be followed within that environment In the beach 
environment, the choice will be between two strands: 

• Walking along the beach 

• Looking under the water. 

The child will select one of these options by touching a graphic or video still 
representation on the screen. Having selected one of the options, a very simple map 
of that strand will appear. The child will then select a starting point within the 
strand* 

If the child selects the beach walk strand and chooses to start at the beginning, the 
demonstration of concepts and skills will be presented using the materials of the 
beach environment. The activities will build from simple to complex, as described 
above in the Content and Activities Overview sections. 

The first activities will be those which are connected to classification and sorting by 
identity, the simplest level. However, at any point, the child will be able to access 
the map and jump ahead to the middle level, or even highest level, activities for the 
beach walk. These activities will be related to classifying and sorting by a single 
attribute or classifying and sorting by two attributes. 

Of course, the student will be able to quit the strand and the environment at any 
time, and will also be able to jump forward or go back to a previously encountered 
activity or explanation. When the child exits an environment, the program will return 
to the main map which shows all four environments graphically. From here the child 
may select another environment or leave the station entirely, allowing another child to 
select an environment and try the activities. 
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The underlying purpose of the Phase I SBIR effort was to establish tiie feasibility of 
developing an interactive videodisc to teach math and science concepts to preschool 
handicapped children. Toward this end, Phase I has achieved this goal. Through an 
extensive literature review, interviews with recognized experts in the areas of preschool 
technology and math and science early childhood special education, plus consultations with 
the Design Team, we established the following: 

• Technology, in particular, the interactive videodisc, holds much promise as an 
effective, highly motivating educational tool for mildly cognitively impaired 
preschoolers; 

• Piagetian concepts such as classification and sedation should be the basis for 
preschool math and science instruction; and, 

• The videodisc is an ideal medium for teaching children these skills. 

As described in Chapter in of this report, the proposed videodisc provides an exciting 
avenue for instructing children in basic premath and prescience skills. By allowing 
children to manipulate real-world objects, they can actively acquire concrete knowledge 
about classification. Moving at their own pace, children will be able to work their way 
through a hierarchy of nine classification skills. As they acquire these skills, they will also 
be learning about science-related environments. The program will provide ample 
opportunities for reinforcement and the attainment of problem-solving skills* And like all 
quality early childhood educational programs, it will be fully capable of being 
individualized to each child*s specific developmental needs. Children will be encouraged to 
become responsible for their own learning as they work through this program, guided by 
nonjudgmental reinforcement. The end result will be learning; the byproduct of this effort 
will be a realization that learning can also be fun. 

Macro Systems enthusiastically approaches Phase 11 of this effort. We are wholly 
convinced that we can bring into actualization the videodisc product thoughtfully conceived 
during Phase I. Toward this end, we have obtained developmental support from IBM and 
solicited the cooperation of potential publishers' interest in distributing the videodisc (see 
Appendices A and B). We are convinced that during the Phase n development effort, we 
can turn into reality a concept which Phase I has shown to be both viable and 
educationally innovative. We look forward to this challenge. 
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Washington Center tor Technology In Education 
IBM Educational Systems 



Suite 501 

11300 Rockvllte Pike 
Rockvilte, MO 20«$2 
(301)571-1425 FAX (301) 571-1457 



AprU 11, 1990 

Dr. Lotiise Appell, Vice I1:^sldent 
Macro Systems, Inc* 
8630 Fenton Street, Suite 300 
Silver Spring, MD 20S10 

Dear Lotiise: 

I am pleased to learn that Macx«o is pursuing Phase II funds from the Small 
Business Innovation Reseaich (SBIR) program for the development of an 
interactive videodisc product to assist mildly cognitively impaired pre- 
school children in building ma;th and science concepts. ' As you know, 
there are currentiy very te\f developmentally appropriate interactive 
computer / videodisc programs for preschool children on the market, 
however several recent studieii validate the effectiveness of multimedia 
technology in providing appropriate learning experiences for young 
children and their families. As in many other areas of technology use, 
special education leads the way, and I believe that your proposed product 
will be valuable for this populaition. 

Macro's standard product development appiraach that includes a formative 
evaluation stage is consistent with the approach which has been taken 
on IBM study projects in education; we feel that it is very important to 
promote teacher and student participation and input in the design and 
development of innovative educational products. Such cooperative ar- 
rangements between developers sjid organizations that provide educational 
services to youth are essential to the production of materials that meet 
the intended users' needs and actually work in instructional settings. 

If Macro is successful in obtainfug the SBIR Phase II funds, I will be 
pleased to arrange for loan of a complete IBM Multimedia system for the 
development of the risky behaviors decision making program • Further, 
when the program is ready for pilot testing, I will assist you in identi- 
fying appropriate field test sites which have the necessary equipment 
installed. 

I look forward to a continuing working relationship with you and your 
staff, and hope that your Phase II application receives approval. Please 
keep me informed on your progress. 

Sincex^ly, 



David D. Keefe, Program Manager 




ST 




Appendix B 
Letters of Support from Potential Publishers 




American Guidance Scrvice, Inc. 
John P. Yackel, Presidenl 



26 March 1990 



Louise S Appell, Ph*D* 
Macro SysteaS} Inc 
8630 Fen ton Street, Suite 300 
Silver Spring MD 20910 

Dear Louise 

Thanks for sharing your inforaation about the proposed interactive 
videodisc program for aildly handicapped preschoolers on aath and 
science concepts* The exploratory eaphasis of the program with 
activities that are developaentally appropriate are consistent 
with the focus of the early childhood product development at A6S« 
This Bay be an ideal approach for the target population* However} 
we would not be able to couit to the funding required for this 
type of product* 

This is an intriguing project and I want very auch to keep updated 
on the progress* Videodisc programs are an area of growing 
consideration for us at AGS, and I feel certain that there will be 
interest in reviewing the end product* Please keep in touch* 

Sincerely yours 




DEC/lrv 



Partners in developing human potential 



TttdehkMi JohnRStarkel.PhB. 

tsIlSSirCeS EDITORINCH^ . 



April 3. 1990 



Dr. Louise Appell 
Macro Systems, Inc. 

Fenton Street, Suite 300 
Silver Spring. MD 20910 

Dear Louise, 

I am writing to support your quest for further funding to continue the 
work you have done on an interactive video program for concept 
development in math and science among preschoolers. This is, of course, 
a tremendously important area of the total curriculum, and one that 
should be most applicable to the use of technology. 

While the technology for interactive video products does exist, our 
research does not show that it is in wide tise in schools. We do, 
however, continue to watch the development and application of that 
technology very carefully. It is because of people like you, who can 
use non- commercial funding sources for support, that this technological 
development can continue. With hfacro System's proven track-record, I'd 
hope that you will be allowed to continue your efforts on this project. 

We at DLM are most interested in your work. I will be most happy to 
review your final product. Perhaps by the end of the proposed work 
period we will have a more complete picture of the use of interactive 
video technology in our marketplace. Please let me know if I can be of 
further assistance. 



JPS/lw 
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3490 LEXINGTON AVENUE NORTH. SAINT PAUL. MINNESOTA 55126^7 (612) 481-3500 



April 9, 1990 



Laura J. Colker, Ed. D. 
Macro Systems, Inc. 
8630 Fenton Street, Suite 300 
Silver Spring, MD 20910 

Dear Laura: 

I was very impressed with your proposed videodisc program for mildly handicapped pre- 
schoolers on math and science. Your ^proach is developmentally appropriate and reaches a 
crucial age group in learning. Unfortunately, we would not be able to commit any funds toward 
the development of this product 

As you know, our MECC Etc. (Emerging Technologies in the Classroom) catalog already has a 
sizeable catalog of videodisc products, and we are interested in continued growth in this 
technology* Our philosophy is to lead teachers in integrating the latest technological advances 
into their classrooms* We are not aware of any commercially available videodisc programs for 
the preschool population in general. We would be very interested in following the progress of 
your development project and in reviewing the final program for possible publication. Best of 
luck with this endeavor. 

Sincerely, 

Melanie Smith 
Research Anal>3t 
Product Development 
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Preface 



This document is divided into three sections: 

I. A Review of the Literature 

II. Expert Interviews 
in. Product Review 



Section I highlights relevant literature pertaining to the key areas of interest for this study: 

I. Young Children and Computers 

II. The Use of Microcomputers in Teaching Preschool Math and Science 
in. The Use of Microcomputers in Early Childhood Special Education 

IV. The Use of Videodiscs mth Children 

V. Teaching Science and Math Concepts in the Preschool 

VI. Adapting Preschool Math and Science for Special Education 

VII. Conclusions 



Section II summarizes the eight expert interviews conducted in preparation for designing 
the plan for videodisc development. These interviews are presented both in summary form 
and on individual questionnaires. 

Section III is an overview of the 121 math and science software programs currently 
available for preschoolers. Programs are listed alphabetically by title. Information on the 
content covered as well as any adjudged ratings are indicated where appropriate. 
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I. Young Children and Computers 

With the advent of the microcomputer a decade ago, many in the educational community 
embraced this new technology with great anticipation. In 1985, then Secretary of Education 
Terrell Bell proclaimed, "Just as the automobile has transformed American society beyond the 
expectations of its originators," so will die use of microcomputer technology "lead to the 
transfomiation of public education" {Science, 1985, 244:906). While current statistics released 
by the Office of Technology Assessment (1988) place the number of computers in U.S. 
schools at 1.5 million, i.e., 1 for every 30 students, the question of whether or not a 
transformation of public education has taken place is the subject of much debate in the 
literature. 

There is a large body of data reporting both the pros and cons of microcomputer-based 
instruction in the schools. However, the vast majority of the reported studies focus on 
elementary, secondary, and postsecondary instructional settings (Tayman and Malouf, 1984). 
Relatively little research has been conducted with preschool audiences. This lack of research 
is direcdy correlated with the relatively recent advent of microcomputer technology in the 
preschool setting. In a review of the literature conducted in 1984 (Hungate and Heller), the 
authors were able to locate only two prior research studies (Perlman, 1976; Piestrup, 1981). 

A more exhaustive review conducted by Goodwin, Goodwin, and Garrel in 1986 examined 
more than 90 articles and research studies on the use of computers by young children. Rettig 
(1987) added another 60 studies to the Goodwin, Goodwin, and Garrel effort for a combined 
review of in excess of 150 studies. However, both review efforts seriously questioned the 
quality of the research data available. In a presented paper (1987), Rettig stated (p. 5): 

The information obtained from reviewing this literature reveals that little 
information is available on the use of computers...by young children. Of the more 
than 150 articles, only about 15 or 10% could be said to be good experimental 
studies. Goodwin, Goodwin, and Garrel reported that they found only five studies 
conducted with preschoolers that followed a good experimental design. Of the 
more than 20 studies they identified most were descriptive studies that suffered 
from poor sampling, analysis, or design. 

Nearly all of what is designated as research in this area has been more appropriately termed 
"speculation" by Rettig, Goodwin et al., and other researchers. The focus of this "speculation" 
is primarily on either the perceived benefits or detriments of computer-related experiences for 
this audience. Literature finding positive outcomes points to successes in teaching young 
children alphabet and number recognition, increases in understanding spatial and symbolic 
representations, problem-solving skills, and increases in cooperation, self-esteem, and issues 
related to equity (Blankenship, 1989; Tsantis, Wright, and Thouvenelle, 1989; Shade and 
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Watson, 1987; Hines, 1983; Swiggcr, Camplx-.ll. and Boyd, 1983; Smithy-Wills, Riley, and 
Smith, 1982; Swigger and Campbell, 1981; Pappert, 1980). Negative conclusions cited in the 
literatuit center on the inappropriateness of computer instruction with children who are 
cognitively at a preoperational 3tage of development (Banner and Hill, 1983; EUdnd, 1981), 
plus the inadequacy of hardware, appropriate software and teacher training (Academic Therapy, 
1983). 

The debate has remained essentially unaltered since this issue was covered by The Washington 
Post (p. E5) in 1984: 

[Douglas] Sloan [a professor of history and education ft Columbia University 
Teachers College] believes that children who are exposed to the computer too 
early may be the real losers, because the narrow, logical way of thinking the 
computer teaches may stifle young children's imagination and hurt them 
academically in the long run. 

The criticisms raised by Sloan and other critics are valid but greatiy overstated, 
says Kenneth Komoski, executive director of the Educational Products Information 
Exchange... Tor certain kids the computer could stifle creativity. For some 
youngsters who do not develop social case, it could be isolating.' But for the vast 
majority of students, Komoski says, the computer could be a tremendous 
educational boon... 

A recent (1987) review of the literature in this area by Clements raises these same important 
questions: 

Although questions of the use and effectiveness of computers in education are 
raised at all levels, these questions are debated most passionately about the early 
childhood ages (birth through 8). Arc young children physically and cognitively 
ready to use computers? Will such use inhibit their social development? Can 
computers help build skills or develop problem-solving ability? Which is 
preferable? Research has not answered these questions definitively. 

Yet, despite the tentativeness of die observations reported here, there are a number of 
conclusions that can be drawn about young children and computers: 
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• Preschoolers can work with stmidard keyboards and other parts of the microcomputer 
configuration. They can switch the computer on and off, remove diskettes properly, 
follow instructions on four-choice picture menus and change disks as often as tiirce times 
in a ten minute period (Shade and Watson, 1987). 

• Computers can be used to provide developmentally appropriate experiences (Watson, 
Nida, and Shade, 1986). 

• Children most interested in using computers tend to be older, exhibit significantly higher 
levels of cognitive activity, and are organized and abstract in their finee play (Hoover and 
Austin, 1986). They do not differ from less interested peers in creativity, estimates of 
social maturity, or social cognitive ability (Johnson, 1985). 

• No major differences have been found between the way in which younger and older 
preschoolers use a computer (Beeson and Williams, 1985). 

• With one notable exception (lipinski, Nida, Shade, and Watson, 1986), the literature 
reports Uiat girls and boys do not differ in tiie amount or type of computer use (Hoover 
and Austin, 1986; Johnson, 1985). This finding stands in contrast to the consistent 
reporting Uiat by elementary school, there is a heavy dominance of computer use by 
boys (Clements, 1987). The only distinguishing characteristic linked to gender is the 
finding Uiat boys prefer computer content Uiat is presented via action and sound effects. 
However, Uiis preference did not affect children's comprehension of content (Calven, 
Watson, Brinkley and Bordeaux, 1989). 

• BoUi boys and girls express favorable attitudes toward Uie computer (Shrock, et al., 

1985) . One study (Shade, Nida, Upinski, and Watson, 1986) found Uiat what children 
liked most about the computer was having control over it. 

• Computer use promotes language development. Preschoolers* language activity, measured 
as words spoken, per minute, was found by one research group (Muhlstein and Croft, 

1986) to be almost twice as high as at any other activity center. 



In terms of concrete research, most of Uic remaining topics explored have dealt with the 
amount of time spent at die computer, social, and free play choices, teacher assistance 
required, computer access considerations and software preferences (Rettig, 1987). Each of 
these topics will be briefly reviewed, in turn. 



A. Time at Computer 

Research indicates that time spent at a computer depends on the child's age, the type 
of software being used, how prepared the child was for the presentation, and the child's 
style of learning (Buckleitner, 1989; Haugland, 1989; Shade, 1989; Rettig, 1987). Fazio 
and Reitfi (1986) found children spending an average of 6 minutes at one sitting. 
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Buckleitner (1989a) reports somewhat longer attention spans: up to 10 minutes for three 
year olds, 10 to 15 minutes for four year olds, and up to 30 minutes for five year olds. 
Haugland (1989) reports a weekly average of 23 minutes at the computer for three to 
five year olds. 



B. Social and Free Play Choices 

Contrary to common preconceptions, computer usage does not isolate children (Retdg, 
1987). Research by Haugland (1989) and Shade (1989) indicates quite the opposite: 
Shade reports that preschoolers enjoy working in pairs and Haugland observes that 
children at the computer regularly discuss what they are doing with nonusers. Shade and 
Watson (1987) also report that children using the computer exhibit "mostly prosocial 
behaviors (tum-taldng, helping, sharing)." In general, researchers report that children 
regard the computer much as they do any other interest area in the classroom. Rettig 
(1987) concludes that "other play activities in a classroom, such as block or dramatic 
play activities, still seem to be noore popular than computer activities" (p. 7). 



C. Teacher Interaction 



Research is consistent that children are more involved and interested in computers when 
a teacher is present (Rettig, 1987). Children themselves, when questioned, expressed a 
preference for working at a computer under their teacher's direction (Shade, Nida, 
Lipinsky, and Watson, 1986). Shade (1989) has cautioned, though, that the teacher 
ne«ds to be a facilitator, not a director of action. He describes the ideal teacher as 
providing "enlightened guidance." 



D. Computer Access 

Shade (1989) and Haugland (1989) report that children's interest in a computer is 
increased when the computer is centrally located in the classroom. Shade (1989) reports 
tliat preschoolers are capable of using a mouse; a joystick is too large for young 
children. Shade (1989) also found that use of the mouse was optimized when the 
peripheral was "dressed" to resemble a real mouse, with felt ears and a tail. This 
enabled the children to readily keep the mouse in correct position (i.e., facing them) 
for ease-of-use. Rettig (1987) examined four modes of input: keyboard, keyboard with 
adaptor, light pen, and hand paddles. The results of this study showed the keyboard to 
be the least effective method of input; however, none of the other methods showed 
superiority over the other. Informal research also reported by Rettig (1987) indicated 
that "touch screen input methods would be the most appropriate for young children to 
use" (p. 9). 
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£• Computer Software 

The last several years have produced an abundance of software available for young 
children. The latest (1989) edition of the High/Scope Survey of Early Childhood 
Software (Buckleitner, 1989b) includes 355 compute programs for children ages three 
to six. Experts, however, are quick to point out that quantity and quality are not 
necessarily synonymous. As Rettig (1987, p. 10) puts it: 

In short, although there are many software progTdms available in the market, 
I would suggest that many of these programs have been developed without 
an adequate research base. In many cases software developers have 
developed programs with little understanding of what young children can and 
cannot do. Further, I would suggest that many software developers have 
developed programs without u clear understanding of what features will 
enhance the quality and usefuhiess of the program. 

Haugland (1989) believes that one of the more serious problems in the field is that 
many developmentally inappropriate pieces of software are popular because they arc 
"glitzy." They continue to be used despite their unsuitability because they arc fun to 
use. She cites several examples of publishers who are unwilling to remove software 
that is inappropriate from the market because they aie money-makers. 

To be most appropriate, researchers such as Shade (19S8; 1989), Haugland (1988; 1989), 
and Buckleimer (1989) fed that software should shar^ these characteristics: 

• Be age appropriate 

• Be child-centered, i.e., interactive 

• Be quick moving, i.e., no downtime 

• Be icon-driven, with real-world representations 

• Have clear instructions 

• Have something on the screen at all times 

• Allow a child tiie ability to "escape" at any time 

• Be open-ended 

• Allow for independent exploration 

• Have expanding complexity 

• Allow for trial and error 

• Include themes of interest to young children (animals, home life, school). 



The numbers of software programs that appear to meet these criteria are limited. 
Despite tiie fact that tiie introduction to tiie High/Scope Survey of Early Childhood 
Software reports tiiat "tiierc's plenty of good softv/are available," the average rating for 
the reviewed programs war 64 percent (Buckleitner, 1989). Haugland and Shade (1988) 
echo this concern. They write (p. 42): "There is an abundance of commercial software 
for young children on the market. Some of it contains attractive graphics and interesting 
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sound effects that are quite appealing. Yet, when carefully evaluated according to 
educational criteria, most software does not reflect a developmental approach to teaching 
and learning." 



11. The Use of Microcomputers in Teaching Preschool Math and 
Science 



In Section HI of this document, there is a listing of 121 math and science software programs 
currently available for preschoolers. In the area of math, most programs concentrate on shape 
recognition and counting (Shade, 1989). Examples of programs that focus on shape 
recognition are MacKids Shapes, Stickybears Stupes, Shapes & Patterns, Shape Games, and 
Shape & Color Rodeo. Stickybear Numbers, Charlie Brown's 1-2-3' s, Conservation and 
Counting, The Counters, and Counting Critters are examples of programs developed to teach 
number concepts. Science software centers more on specific topics, rather than functions. 
For example. Exploring Your World: The Weather and All About You looks at weather, Mary 
MarveLJhe Garden examines planting, pollution, and growing flowers and vegetables, and 
Talk About a Walk focuses on tiie location of objects. In comparison to math software, 
science software is sparse in number (see Product Review). 

Because of tfie preponderance of matii software tfiat concentrates on shape recognition and 
counting, it is not surprising that most of the research in the field focuses on these areas. 
Hungate (1982) and McCoUister, et al. (1986) both found tiie computer to be effective in 
teaching numeral recognition and counting. The latter study found that "instruction by a 
teacher was more effective for children just beginning to recognize numerals but tiie opposite 
was true for more able learners." Qcments (1988) interprets tiiis as support for tiie use of 
computers as tools of practice. Brinkley and Watson (n.d.) found tiiat tiiree year olds could 
learn shape sorting tasks as effectively from a computer as from a doll task. 

Recendy attention has focused on tiie use of drawing programs to teach geometry and other 
spatial relationships. For example, boxing programs allow children to use "electric rubber 
band" and "area fill" functions to graphically show closure. Researchers in tiiis area 
(Clements, 1989) feel tiiat "die power of such drawing tools lies in tiie possibility tfiat children 
will internalize the functions, thus constmcting new mental tools." 

Forman (1986) used drawing programs to make "kinestiietic prints" tfiat children could move. 
He describes the potential of this medium in this way (p. 33): 

Teachers who expect computer drawing tools to help children draw more realistic 
pictures probably will be disappointed..On the otiicr hand, teachers who see these 
media as new systems of cause and effect relations, logic relations, and spatial 
relations will make hundreds of interesting observations and will invent hundreds 
of games tiiat children will find educational. 
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III. The Use of Microcomputers tn Early Childhood Special 
Education 



Special education has embraced microcomputer technology in great numbers (Ellis and 
Sabomie, 1986). As early as 1978, Chiang found that computer-assisted instruction was 
especially A^ell-suited to the special needs of handicapped children for the systematic 
presentation of small increments of information, for immediate feedback, positive 
reinforcement, repetition, overlcaming, and individualized instruction. A study by Mokros 
and Russell in 1986 reported that 88 percent of surveyed schools were using microcomputers 
with learning disabled or behaviorally disordered students. 

In the area of early childhood, there has been a concomitant rapid growth in computer use 
(Rettig, 1987). Rettig reports growth in the number of projects serving this population, growth 
in software developed for this population, and growth in the number of descriptive anicles 
describing this activity. However, in terms of concrete research, there is little representation 
in the literature (Semmel, et al., 1984). 

Warren and Horn (1987) describe the situation thusly: 

The history of microcomputer applications in special education is so short that it 
is almost inappropriate to refer to it as history. It may be summarized by noting 
that first came some basic hardware (i.e., the Apple II), then some rather crude 
software, than a movement towards standards in software quality, then cheaper, 
more advanced hardware, then somewhat better software, and that brings us up 
to the present. Very little actual research on the efficacy of various microcomputer 
applications has yet been conducted. 

Available literature, as has been pointed out aheady (Rettig, 1987; Warren and Horn, 1987), 
concentrates on descriptive overviews of ongoing projects, ratlier than delving into research- 
based studies. As with research on young children and microcomputers, most existing studies 
are fraught with shortcomings. Clements (1985) found a preponderance of exploratory studies, 
case studies, teacher-biased studies, and studies lacking control groups, random assignment, 
or concern for tlte Hawthorne effect. The extant literature can be grouped into three major 
areas of concern (Warren and Horn, 1987): 

• systems applications 

• instructional management applications 

• direct instruction applications. 

Systems applications, which include database management, word processing, recordkeeping, 
and spreadsheets are primarily used by teachers to monitor their special education children. 
The benefits to children are indirect: by decreasing paperwork, program efficiency and 
accountability may increase. The impact of the technology is on the program, not the learning 
process (Toole, Copel, and Fogarty, 1986). Instructional management applications are similar 
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to systems programs, except that the focus is on tracking individual students, conducting 
diagnostic assessments, and developing lEPs. These programs benefit students by providing 
greater flexibility in scheduling and decreasing management time for the teacher. However, 
again, the impact is on program components. 

Whereas the use of microcomputers as management aids for early childhood special education 
appears to be well-received in the literature, its use as an instruciional tool is somewhat less 
universally acclaimed As Warren and Hann (1987, p. 78) conunent, "The microcomputer is 
obviously developing into a useful tool for early childhood special educators, but by now most 
professionals have recovered from their initial illusions about microcomputer technoIogy...They 
have clear value as a management tool, but their potential as a direct instructional aid in 
early childhood remains questionable." 

Coin and Horn (1986) observe that most of the instructional software used in early childhood 
special education has not been specially designed for this audience, uut is taken directly from 
commercially available software designed for young children in regular education programs. 
This in and of itself is not a negative practice. Watson, Chadwick, and Brinkley (1986) argue 
that, "current child development theory and most computer instruction which is developed for 
the norm group is also generally appropriate for the mildly handicapped. Where one makes 
allowances is in the instructional application, i.e. lower level and slower pace," (p. 203). Not 
surprisingly, then, the majority of the software being used with mildly handicapped populations 
concentrates on math skills such as counting and categorizing, Oiher visual discrimination 
skills such as directional concepts and color, plus reading. 

One of the few research studies to examine the impact of microcomputer-based instruction 
on preschool special education students was conducted by Fazio and Rieth (1986). Here, the 
authors examined the use of instructional preschool software during a free choice activity foi 
mildly to moderately handicapped preschool children. They found that children enjoyed using 
the computer and maintained "high and extended levels of on task behavior" during computer 
use. However, it was not clear if students transferred learning to new situations. While this 
one study provides initial support for the instructional use of microcomputers with mildly 
handicapped children, it alone cannot provide definitive guidance. Without further 
documentation, there is little more than descriptive data on which to draw conclusions. 
Warren and Horn (1987) summarize the situation (p. 82): 

Early childhood special education, like other fields, is on the front end of a rapidly 
changing and expanding technology with great potential and many pitfalls. At 
present, we have nwre information about microcomputer technology than is really 
needed at some levels (i.e., the very basic introductory level) and very litde 
information to guide our use and applications at the level of classroom integration. 



ERLC 



53 



A Review of the Literature 

1-8 



Section I 



A Review of the Literature 



IV. The Use of Videodiscs with Children 

Interactive videodiscs, whether developed for business and industry or education, generally 
fall into three instructional models (Storey and Janszen, 1985): 

• Tutorials-~"how to" courses that help a user master a new subject or skill 

• Visual database-archives of images in specific subject areas such as an 

• Simulations-hypothetical explorations in which a user alters variables and makes other 
decisions that directly influence the outcome. 

Although, according to Storey and Jantzen (1985), the specific benefits and limitations of 
these different instructional models have not been documented, "the literature does point out 
videodisc instructional strategies--common to all three models-which seem to be especially 
effective for enhancing motivation and learning" (p. 5). C3iief among these strategies are the 
videodisc's ability to present high quality real-life images and to initiate active learning 
(Kcarsley and Frost, 1985; Glenn and Grcenberg, 1981). 

Miller has this to say (1987, p. 1): 

Students [find] it easy to use the disc and they appreciate the high level of 
participation and control it [offers] them. It combines the dramatic qualities of 
television with the self-pacing available through books and educational software 
and they [credit] high quality visuals with contributing to the technology's appeal. 



Char and Newman concur (1986, p. 25): 

...videodisc technology can offer an exciting alternative to the information resources 
traditionally available to schools. The potential strengths lie in the presentation 
of superior, high quality visuals of real world phenomena, greater user control 
over the accessing and displaying of visual inriages, and die availability of 
interactive, problem-solving contexts for children's learning. 

The preponderance of videodisc use in education has heretofore been in posi%econdary settings, 
with varied results. Char and Newman write (1986, p. 18): 

A number of videodiscs in the market are little more than former instructional 
television programs or f;Imstrips placed on videodiscs, interspersed with occasional 
frames of text screens or review questions. In contrast, a handful of more 
innovative applications have been produced that make better use of the videodisc's 
random access capabilities and transfer the disc into databases and 
simulations—However, few such discs currentiy exist for the precoUege student. 
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Of those discs that have been developed for use with prccollege students, a sizable number 
have focused on science topics (Storey and Jantzcn, 1985). This may be attributed to the 
natural affinity of videodisc technology to science. Storey and Jantzen write (1985, p. 9): 

The videodisc medium* s unique strengths-interaction with and management of 
audio, visual, and textual information-and unique applications of instructional 
strategies, indicates that it may be ideally suited to the task of science education. 
By bringing the natural world into the classroom, videodiscs offer ways to teach 
and learn science facts, processes, methods that are active and participatory. 



Studies by Storey and Jantzen (1985), Char and Talley (1986), and Miller (1987) all document 
successes in using videodisc to teach secondary school science. The Storey and Jantzen 
(1985) project retrofitted educational television programming from the PBS programs NOVA 
and 5-2-/ Contact into an interactive videodisc that allowed students to piactice process skills. 
Char and Talley (1986) examined how teachers and students in three New York City schools 
used videodisc. The authors concluded that (p. 30): 

the appeal and educational value of game scenarios and problem contexts 
crcated..was evident in all...classrooms. These materials clearly heightened 
students' motivation to learn with the disc, helped guide their visual focus and 
thinking concerning particular elements of the images and encouraged various 
kinds of problem solving. 

The Miller (1987) study investigated the use in junior high school of a prototype interactive 
video, "Seeing the Unseen" which was designed to teach scientific inquiry skills. Miller 
reports (1987, p. 34): 

Results indicate that students, for the most pan, found the videodisc system 
appealing and easy to use. As much of the literature has suggested, the videodisc's 
ability to provide realistic, high quality images was indeed viewed by students as 
a unique and positive capability of the technology, which contributed to a rich and 
enjoyable educational experience. 



Miller also makes this comment about her findings (1987, p. 3): 

If the user does have control of the environment, there is an exhilarating sense 
of power that accrues to the experience. Learner control of the learning 
environment seems most important, perhaps instrumental, in improving the quality 
and quantity of the learning that takes place. 

In the ?rea of elementary and early childhood education, there is an exceedingly small body 
of literature on the use of videodisc with these age groups. Vinually all of the research in 
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this area has been done by Dr. J.A. Watson of the University of North Carolina.^ Among 
research findings reported by Dr. Watson arc the following (Watson, 1989): 

• In a recently completed study of a science videodisc (on whales) developed for 
kindergartners, children's learning from the videodisc was compared in three settings: 
(1) a teacher who was present, but responded only to student questions; (2) a teacher 
who was present and did spontaneous teaching in response to the videodisc; and (3) a 
control situation in which a teacher taught the same material included on the disc using 
a text Children in both experimental situations learned significantly more than the 
children in the control situation. However, there was no significant difference between 
the two experimental groups in learning gains. 

• The optimum sequence length for a videodisc is no less than 10 minutes, no more than 
20. 

• Children arc most attentive to the upper right hand quadrant of a screen, followed by 
the upper left. The lower left hand quadrant is the least effective quadrant for teaching 
childrcn. 

• Learning style is more important than grade level in making videodiscs appropriate for 
individual childrcn. Most typical softwarc is developed for children who arc field 
independent, i.e., convergent thinkers. Ideally, childrcn should be screened as to their 
learning style and then matched with a videodisc program that meets their needs. 

• Children as young as thrce can be taught on a videodisc prc-math concepts such as 
right, left, up, down, above, and below. 



This rcview of the literature and the interviews with experts (see Section 11) werc able to 
identify only two videodiscs for a preschool audience: Watson's disc on whales and a 
demonstration disc developed by Apple Computers in 1987. Research on the whale videodisc, 
as akeady noted, demonstrated significant gains in student learning. The Apple disc was 
designed for demonstration purposes only and research data are not available. 



* Dr. Watson is one of the eight experts interviewed in Section IL The reader is referred to that section 
for more specific comments. 
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V. Teaching Math and Science Concepts in the Preschool 
A, Mathematics 



Mathematics programs currently available for young children arc quite diverse in 
rationale, philosophy, and content (Johnson and Wilson, 1976). Programs based on a 
behaviorist viewpoint, such as Englcmann and Camme's Distar Program, use a system 
of rewards to provide motivation for learning. Behaviorist programs are directly opposite 
in approach to discovery-oriented programs that allow the child to control what is 
learned Naturalist programs, such as those advocated by Neill (Gutek, 1968), advocate 
no formal introduction of mathematics; all learning is believed to be incidental. 

Most attention in the literature is focused on cognitive developmentally-based approaches 
(Schickcdenz, et al., 1977). These approaches are concerned with the way in which 
children develop cognitive structures and what factors influence this development. The 
dcvelopmentalist does not view the child as being under the control of selected stimuli 
(as the behaviorists do) but as free to choose whichever stimuli he or she desires 
(Johnson and Wilsoii, 1976). Central to developmental theory is the work of Jean 
Piaget Piaget (1952) outlined several critical points in children's development where 
children's thinking becomes qualitatively different. These junctures correspond to these 
stages of development: 

• Sensorimotor stage (0-2 years) 

• Preoperational stage (2-7 years) 

Preconceptual thought (2-4 years) 
Inti^itive thought (4-7 years) 

• Operational stage (7-16 years) 

Concrete operational thought (7-11 years) 
Formal operational thought (11-16 years). 



Piaget (1952) identified types of mathematical reasoning that can be expected of children 
at each stage. Moreover, according to Piaget, an understanding of conservation (which 
typically occurs at age 7) is prerequisite to understanding arithmetical operations. 
Mathematics for preschoolers, according to Piaget, then, involves learning pre-math 
concepts that will lay the foundation for later formal instruction. These concepts would 
include pattemmg, classification, seriation, numeration, counting, and spatial relationships. 

Two programs popular in the field that are based on a Piagetian framework will be 
described here: The High/Scope Cognitively Oriented Curriculum (Hohmann, Banet, 
and Weikart, 1979) and Mathematics Their Way (Baratta-Lorton, 1976). 

The High/Scope curriculum is not a mathematics curriculum per se, but rather a total 
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curriculum framework for teaching children in the preoperational stage of development. 
The authors describe their program philosophy this way (Hohmann, Banet, and Weikart, 
1976, p. 3): 

For educators it should be stressed that logical-mathematical knowledge is 
the least "teachable" kind of knowledge there is. This knowledge is 
inevitably mastered by organically intact human beings, at least through the 
"concrete operations*' level. Acceleration of development through didactic 
teaching doc? not seem to be a developmcntally valid course since children 
construct their own models of reality, which develop over time in response 
to new experiences and exposure to other viewpoints. 

To us, the overriding implication of Piaget's work for educators is that the 
teacher is a supporter of development^ and as such his or her prime goal is 
to promote active learning on the part of tiie child. Active leaming-tiie 
direct and immediate experiencing of objects, people and events-is a 
necessary condition for cognitive restructuring and hence for development; 
put simply, young children leam concepts through self-initiated activity. 
Such activity, carried on in a social context in which an alert and sensitive 
teacher is a participant-observer, makes it possible for the child to be 
involved in experiences which produce the optimal degree of cognitive 
disequilibrium and hence the impetus for cognitive restructuring. The 
interests and talents of the child arc most readily enlisted when learning is 
conceived as an interplay of physical and mental action initiated by the 
learner. 

Learning is decisive and lasting to the deg.w that it is active and direct, 
because active and direct experiences engage the senses and the motoric 
system; tiiey provide die child witii die core understandings around which 
new knowledge can be built through less direct means when the child is 
developmcntally more mature. 

Given tiieir assumption tiiat active learning is at die "heart" of the developmental 
process, die High/Scope curriculum provides teachers widi 50 key experiences diat 
teachers can use in planning and evaluating learning experiences. Using a 'Tlan-Do- 
Review" process in which teachers work individually with children to plan their learning 
experiences, children arc introduced to key experiences diat help diem develop spatial, 
temporal, and logical diinking. Key experiences directiy related to mathematical learning 
include classification, seriation, number, and spatial relationships. 

Mathematics Their Way is an activities book designed to help children develop an 
understanding of the relationships and interconnections in mathematics. Like the 
High/Scope curriculum, it focuses on the p^perational child who needs direct 
experience with math concepts, not abstractions. The author puts it this way (Barratta- 
Lorton, 1977, p. xiv): 
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A page of abstract symbols, no matter how carefully designed or simplified, 
because of its very nature, cannot involve the child's senses the way real 
materials can. Symbols arc not the concept^ they arc only a representation 
of the concept, and as such are abstractions describing something which is 
not visible to the child Real materials, on the other hand, can be 
manipulated to illustrate the concept concretely, and can be experienced 
visually by the child 

A variety of familiar materials gathered from the child's world enable a 
teacher to begin where the child is, in his or her world and with them, to 
gradually build a bridge to the adult world of abstraction. Because the 
materials are real, and physically present before the child they engage the 
child's senses, and arc, in themselves, enjoyable and rcwaniing* The materials 
provide motivation for learning at the same time that they provide the tools 
for exploration and problem solving. 

During the beginning stages of concept development, abstract symbolization 
tends to interfere rather than enhance the understanding of a concept. For 
this reason, a great deal of this book deals with ideas that develop concepts 
without the use of any written numerals. Abstract symbolization is only used 
to label a concept which the child already grasps, never as a "material" from 
which the child is caught a concept The emphasis throughout this book is 
making concepts, rather than numerical symbols, meaningful. 



For children who have not yet learned to conserve. Mathematics Their Way focuses on 
free explor?tion, patterning, sorting and classifying and counting. 



B. Science 



V/hereas the early childhood field is cluttered with theories related to the teaching of 
mathematics, theory on science education is conspicuously absent. Dietz and Sunal 
have this to say on the subject (1977, p. 125): 

The early childhood educator encounters a virgin field in developing new 
theory with respect to science learning. The past fifteen years has included 
the beginning of the development of curricula in the area of science 
education. 



Much of what passes for science education in early childhood programs are incidental 
experiences--baking bread, planting a garden, making note of seasons. Those programs 
that do include an emphasis on science, as with math, tend to be those based on a 
Piagetian framework. As Schickedanz and Stewart observe (1977, p. 210): 
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Pioneers in early childhood science saw science as a discipline beyond the 
ken of young children. Today, science is considered one of the principal 
areas of the curriculum at the pieprimary and primary levels. Partly as a 
result of Piaget's work in the development of notions of causality and logical 
thinking, we arc now aware of ways in which children gain and organize 
information. We also know that they not only enjoy contact with science 
study, but that they benefit from guided experiences which involve processes 
such as observing, experimenting, classifying, and hypothesizing. 



Using this framework, programs such as High/Scope's Cognitivefy Oriented Preschool 
Curriculum could be used to teach children pie-science, as well as pre-math concepts. 
Key concepts such as classification, spatial relationships, and time could be used for 
science. Learning about liquid volume, the rotation of objects, and problem solving 
lend themselves to teaching children both math and science concepts simultaneously 
(Riechard, 1973). 



VI. Adapting Preschool Math and Science for Special Education 

Although it is generally acknowledged that all children are more alike than different, the field 
of early childhood special education has emerged in an effort to identify and "conscientiously 
consider" the unique differences of special needs children and to select content, techniques, 
and practices which will meet these unique needs (Cook, Tessier, and Armbruster, 1987). 
Hohmann, Banet, and Weikart (1977) have identified two basic approaches to the design of 
individualized educational programs for young handicapped children: diagnostic/corrective 
interventions and the developmental approach. 

Diagnostic/corrective interventions are philosophically rooted in the behaviorist approach 
described earlier. Based on the results of testing, specific objectives arc targeted for 
remediation. Behavior modification and incentives arc sometimes used to motivate children 
to attain their objectives. Teaching of set skills is done in clinical sessions, where the child 
is taught to master the prescribed skills. 

The developmental approach, as might be expected, takes a very different approach. Rather 
than testing for deficits, this approach observes where a child is developmentaUy and then 
provides the child with experiences that will challenge the child to the next developmental 
level. Instead of a teacher initiating the activities, the developmental approach allows the 
child to have an active role in planning his or her learning program. 

The developmental approach, quite naturally, is supported by those who support a Piagetian 
framework for instruction. Cook, Tessier, and Armbruster (1987) note that considerable 
support for this viewpoint may be found in the literature. Gallagher and Reid (1981), for 
example, found that children '.^ith developmental delays appear to progress through the same 
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stages of cognitive development as do nonhandicapped children. However, the authors caution, 
the rate of progress and ultimate level of development is influenced by the severity and nature 
of each child's handicap. 

In structuring programs for children who are mildly cognitively impaired, cognitive 
developmentalists would therefore, rcconmiend using a program such as High/Scope's 
Cognitively Oriented Curriculum or Barratta-Lorton*s Mathematics Their Way which allows 
children to progress at their own rates and in their own ways. Hohmann, Banet, and Weikart 
(1977) describe their success in using their curriculum with special needs children in this 
vignette (p. 17): 

We begin a cycle of experiences with concrete materials and physical involvement- 
both sensory and motoric-on the part of children. For very young children or for 
children who are still functioning primarily at the sensorimotor level, we may stay 
at this concrete level. For those who are able to use more abstract mental abilities, 
we extend the active, concrete experience via representations in a variety of modes 
and, of course, through language. We try, always, to tie representational activity 
to some concrete event or experience, even when children are able to deal with the 
concept or event on a more symbolic level. Representational activity may be 
channeled by the teacher, but the specific content and style of the representation 
is not dictated by the adult. 

We have found the key experiences and the general strategy of building on active 
learning with real materials to be highly effective with special-needs children. 
Some special-needs children are still functioning at the sensorimotor level when 
they are three years old or older. For these children, as well as for others with 
less severe delays, the basic manipulative/exploratory activities arc the 
developmentally appropriate ones; there is no attempt immediately to extend these 
activities into ones that require high-level (i.e., more abstract) symbolic or 
representational processes. Thus, for an cducable or trainable retarded preschool 
child, we provide readily transformable materials such as water, sand and finger 
paint. Of course, these materials are used by all preschool children, but the 
activities the special-needs child engages in with the materials may be different, 
and the teacher's responses and questions are based on the way the child interacts 
with the materials. A good learning environment encourages children to interact 
with materials in diverse ways, according to their developmental level. 

EXAMPLE: A normally developing four-year-old child mil use sand to make 
"roads" for toy cars. A child still functioning at the sensorimotor level mil be 
interested in filling and emptying containers of sand, but not in using the sand 
to stand for something else. 

EXAMPLE: A four- or five-year-old can make playdough from a picture-recipe 
chart, measuring the flour, water, salt and oil with measuring cups and spoons. 
A child who is developmentally two years old, however, will enjoy exploring the 
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gooey product of the older child s labors, but won*t be able to participate except 
by observation in decoding the chart, counting the scoops, etc. 

The developmcntally oriented approach used by Piagetian-based curricula he:' received general 
acceptance in the recent literature by early childhood special educators. Cook, Tessier, and 
Armbruster write (1987, p. 253): 

Whatever the theoretical orientation of and the skills expected by kindergarten 
teachers, nearly every preschool curriculum has similar preacademic (or cognidve) 
goals. In one way or another activities are included related to classification 
(grouping) including sorting and matching, categorization, and seriation (ordering), 
and the development of concepts related to color, shape, space, time, number, 
opposites, and letters. In general, expectations move from the concrete to the 
abstract, from the simple to the complex, and from the here and now to the remote 
in time and space. 

To help children who are mildly cognitively impaired in developing these concepts. Cook, 
Tessier, and Armbruster (1987) offer these suggestions: 

• Present children with tiiree-dimensional, concrete tasks-not abstract ones. 

• Find the child's most efficient mode of learning and use it If it is visual, use visual 
cues to assist auditory directions. If it is motoric, use movement in teaching skills. 

• Pace the learning experience. Many special needs children must work extra hard to 
concentrate. They may need rest times and quiet activities. Children who process 
information more slowly should receive less information or receive it over a longer 
time. 

• Provide repetition and intermittent practice 

• Model appropriate behaviors 

• Break down tasks into simple, short steps, moving from the easiest to the most difficult 

• Provide directions slowly and in small steps. 

Rowbury (1982) has a complementary list of suggestions for adapting curricula to meet the 
needs of mildly handicapped preschoolers: 

L Location for learning. A constant assigned location will reduce distraction 

and will help to cue attentiveness and task orientation. 
2. Selection of materials. Materials most appropriate for "delayed learners" 
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include those that: 

a) are "concrete** repitsentations of the concept being taught 

b) provide a maximum of tactile and visual information with litde verbal 
interpretation. 

c) incorporate frequent but easily perfonned manipulative responses from 
the child 

d) easily isolate the concept being taught 

e) can be arranged in steps and presented to the child as specific, visible 
products to be completed 

3. Visual arrangement of materials. The following suggestions will be helpful 
to the child who has difficulty organizing his or her own work area. Such 
a problem is comnaon to children who have delays in perceptual development. 

a) Limit materials to only those needed to complete the task. 

b) Arrange initially needed materials before the child arrives or ask the 
child to bring the red tub (which contains necessary materials) to the 
center. This prevents distractible children from having to wait and 
possibly beginning to lose interest 

c) Be certain that all materials are within the child's reach and at eye 
level. 

d) Put loose materials in a container to avoid spills and their resulting 
distraction. 

e) Use visual supports and guidelines such as the placement card holden 
that come with some visual matching cards to help the child develop 
necessary organization skills like left-right progression. 

VIL Conclusions 

From the disparate topics researched for this literature review, the following conclusions can 
be made: 

1. Hard effectiveness data on learning by young children through computers is sparse. 
Moreover, the inappropriatcness of designs employed by many studies and the lack 
of longitudinal data have been cited as ongoing research problems. Most research 
data concentrate on social behaviors and effective ways to use computers. Studies 
have indicated that young children are motivated to use computers, that children 
learn best when die teacher serves as a "facilitator," that computers do not isolate 
users, and that young children can readily master hardware and software. 

2. Most research on young children and computers points to the "potential" of 
computers to teach. As Clements (p» 42, 1987) summarized in his review of 
research literature, "Young children do not need computers any more than they 
'need* any of the many potentially valuable learning centers. There is, however, 
nothing to lose and potentially rich benefits to acquire through informed use of 
computers." 
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3. There are currently over 350 software programs available for preschool children; 
121 of these are in the areas of math and science, with the majority of these 
focusing on counting and shape recognition. *rhe developmental appropriateness 
of commercial software in general has been strongly questioned in the literature. 

4. While there is a dearth of research in the use of computers in early childhood 
special education programs, experts have singled out the management and 
instructional potential of software as a benefit for early childhood special education 
programs. 

5. Videodiscs have been successfully used in postsecondaiy and secondary education 
environments to teach science and other subjects. The only known research study 
involving preschoolers (i.e., kindcrga*ien students) found that experimental classes 
in which teachers used a videodisc to teach children about whales yielded 
significantly higher learning scores than the control classrooms in which teachers 
taught from a text 

6. Preschool math is taught from a variety of theoretical frameworks. Most support 
in the literature is for a Piagetian-bascd approach in which children arc taught pre- 
conservation skills such as patterning, classification, seriation, and numeration. 
(The High/Scope Cognitivefy Oriented Curriculum and Mathematics Their Way 
were highlighted as examples of curricula using a Piagetian framework.) 

7. Science education is a more recent addition to the preschool curriculum. Those 
programs that use an integrated approach primarily focus on Piagetian concepts 
such as spatial relations, classification, and time. 

8. Research in early childhood special education supports the use of a developmental 
approach to instruction which is Piagetian-based. Delayed learners arc encouraged 
to progress at their own pace. 

9. Early childhood spe':ial education programs focus on the same cognitive goals as 
regular preschool programs: classification, sorting and matching, categorization, 
seriation, color, shape, space, time, opposites, and letters. 

10. Accommodations for teaching mildly cognitively impaired learners the Piagetian- 
based concepts listed above have been put forth by special educators such as 
Cook, Tessier, and Armbruster (1987) and Rowbury (1982). 
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Section 11 
Expert Interviews 
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SECTION II: EXPERT INTERVIEWS 



The panel of experts interviewed for this study, together and individually, represent 
a broad spectrum of backgrounds rjid knowledge in ^he key areas of concern. The matrix, 
which appears as below, displays this information in graphic terms. As may be seen, all 
are experts in early childhood education. Three-quarters of the experts have backgrounds 
in computer technology and three-quarters in math and science. Six of the eight experts 
(Buckleitner, Davidson, Haugland, Shade, Watson, and Wolfinger) are likewise currently 
involved in research regarding young children and technology. Dr. Watson, the only 
Known person to be currently developing and researching videodisc technology for 
preschoolers, is included in the panel. The governmental policy perspective is represented 
by Drs. Morissey and Hebbeler 

The individual comments of the experts have been recorded on questionnaires 
appended to this chapter. For ease of presentation, the comments of the group as a whole 
will be summarized here, question by question. In reviewing responses, it should be noted 
that not all interviewees responded to all questions. If an individual felt that the question 
being asked was not in his or her field of expenise, no response was recorded. 
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A. DESIGN AND APPROACH 



1 . How applicable do you think research on software for preschoolers is to the use 
of videodiscs with 3 to 5 year olds? 

Of the seven experts who answered this question, all thought research on software was 
applicable to videodisc technology. Responses ranged from being entirely applicable to 
"about 60 percent" applicable. Most cited the research on the interactive nature of software 
as most relevant to our purposes. One respondent countered, though, that most of the 
research has been short-term; relatively little research has been done over time. 

2 . How long do you think we can expect mildly cognitively impaired 3 to 5 year 
olds to sit at a computer using a videodisc? 

Seven experts responded to this question. Four respondents cautioned that the 
individuality of children made generalizations difficult, especially in terms of their 
personalities and teaming styles. The nature of the program and the adequacy of 
preparation were also cited by several experts as having a bearing. Still, 5 of the 7 experts 
felt that 10 minutes was probably an appropriate figure to woric with. The research with 
videodiscs found 10 minute segments to be appropriate for both handicapped and 
nonhandicapped children. Older and computer-experienced children could be expected to 
sit for much longer periods (e.g., 30 minutes). 

2a. Would there be any appreciable difference in the time that nonhandicapped 
children could spend at a computer? 

Of the sbc individuals responding to this question, all felt there would be no 
difference between handicapped and nonhandicapped children. 

3 . What can be done to maximize the children's interest in using the videodisc? 

The seven panelists who responded to this question provided a variety of strategies, 
although one person thought the medium to be so inherently motivating that motivation was 
not a problem. Four of the experts gave suggestions rooted in the need to give the child 
control over the pn)gr?m. Almost all noted the need to keep the program interactive at all 
times. Other suggestions included: 
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• Let the child know that he or she can leave the program at any time by keeping 
the escape icon in permanent view; 

• Make graphics realistic; 

• Use bright, flashy action; 

• Never let a screen fade out completely; 
« Prepare the child in advance. 

3a. Are you aware of any research on the use of videodiscs as a motivational 
tool for young children? 

Only two individuals answered this question, although several respondents cited 
Watson's work at North Carolina. Responses received were: 

• Children are easily distracted; don't make them wait 

• Never let a screen fade out completely. 

• Use smootii transitions. 

• Two screen systems may be satisfactory for young children. 

4 . What suggestions would you make in terms of graphics? For example, should 
there be more video and less computer grapHcs? What about use of animation? 
Does it help or is it distracting? What about use of written words as labels, etc.? 

Seven panelists provided responses. Their answers can be summarized as follows: 

Use of computer graphics vs. video : All who commented thought there should be a 
blend of both, although there was some discrepancy as to what proportion this 
blend should be. Two individuals thought the strength of the videodisc is in its 
ability to portray reality, and leaned toward a higher use of video. Three experts, 
however, thought that because the interactive elements occur through computer 
graphics, computer graphics should be the driving force. 

Animation : All who answered (seven) thought animation was botii appropriate and 
important. Some cautions were raised, though, that it not be so flashy as to 
obscure content or become entertainment 

Use of written labels : Two respondents felt written labels are very helpful and 
should definitely be used, while another respondent felt the use of labels would be a 
definite mistake. The other four respondents thought labels should probably be 
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used, although they doubted they would be helpful. However, none of these four 
thought labeling would be distracting to our audience. 

5 . Should all learners be presented with a variety of strategies or should one strategy 
be primary and alternative strategies be presented only to those who don't get the 
first way? 

Six individuals responded to this question. In general, answers broke out according 
to expertise. Those with a heavy technology orientation felt Uiat children should be allowed 
to continue as far as they can without stopping. As one expert put it, "Three to five year 
olds would be confused rather tiian enlightened by seeing numerous ways of lookmg at the 
same thing." Those with a lesser familiarity with technology felt that all learners should get 
a variety of approaches. Two of the respondents also referenced the effects of learning 
styles on a child's ability to master a program. 

6. Should there be a recordkeeping system? If so, what information, other than 
nurnber of attempts, should be provided? 

Two of the eight respondents felt that there should be no recordkeeping system. The 
six panelists who were in favor of a recordkeeping system offered these suggestions: 

♦ as a management/diagnostic tool for the teacher 

♦ to record time spent on specific tasks 

♦ to keep track of types of errors and successes made 

♦ to demonstrate a learning curve. 

7 . What should be the teachers role? 

There was consensus among all eight respondents to this question: The teacher 
should be a facilitator and a diagnostician. "Enlightened guidance" is the term used by one 
respondent to describe this role. One respondent also noted tiiat the teacher's role should 
also include contributing to the development of the final product. 

8 . What techniques/strategies are you familiar with that you think would enhance 
this effort? 

The seven respondents to this question provided a number of individual 
recommendations. Among the techniques/strategies offered were these: 

♦ actively involve the children in the learning process 
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• use a mouse; joysticks are too big for children this age 

• avoid transitions 

• allow children to woric with other children 

• integrate the computer into normal classroom activities 

• make the computer a supplement to hands-on experiences taking place in the 
rest of the classroom 

• make cliildren aware of what they're doing and why 

• train children before they use the program 

• centrally locate the machine 

• use age- appropriate vocabulary. 



B. CONTENT 

1 . Do you think the proposed videodisc should be used for introducing content, as a 
reifrforcer of content already learned, or for a combination of both? 

Of the seven respondents to this question, two commented that the videodisc could be 
used in any way and tiiat the choice should be ours. Four respondents felt that the best use 
of the videodisc was to both introduce and reinforce content One respondent strongly felt 
that the videodisc should only be used to reinforce content, following hands-on experiences 
in the classroom. 

2. Do you have any suggestions for integrating the videodisc into ongoing preschool 
programs? 

All seven of the respondents to this question had specific suggestions. Their 
comments included these: 

• Keep the presentation as interactive as possible. 

• Tie into items of everyday life such as animals and transportation. 

• Make the tasks child-initiated. 

• Integrate into ongoing classroom activities. 

• Emphasize everyday skills the child needs. 

• Allow the child to interrupt the video and to access visual databases. 



3 . Do you think we can use the same concepts as foundations for both math and 
science, or do you feel there should be a delineation between the two? 



Six of the seven respondents to this question felt content should be integrated. As 
one respondent noted, "It would be almost absurd to pull them apart. Children don't think 
in sections." The one respondent who originally thought there should be a delineation, 
asked the interviewer for her opinion. Upon being told that H was our thought to combine 
the two (subject to the results of these interviews) and hearing our rationale, the respondent 
changed her opinion to concur, commenting, "The integrative approach is stronger as well 
as innovative." 

4 . How many concepts is it feasible to include? Would you suggest fewer concepts 
in more depth or multiple concepts at an introductory level? 

This question, upon reflection, was not very strong, given that the technology itself 
will delimit the number of concepts. However, the five panelists who chose to respond to 
this question all stated their preference for including fewer, well-developed concepts. 

5 . Here are some topics we've been considering focusing on in the videodisc: 

CLASSmCATlON [including observing attributes, sorting, and comparing and 
contrasting] 

SERIALIZATION [arranging things according to properties such as height, weight, 

and temperature] 
NUMBER [one-to-one correspondence, counting] 

TIME [units of time, sequencing of time] 

How do you react to these? Do you agree with this approach, or would you go 

another route? What other topics would you feel it's important to include as 
foundations for math and science? 

All eight of the panelists responded favorably to these choices. Three panelists 
expressed their support for our reliance on a Piagetian frameworic One panelist suggested 
beginning with classification since this is easiest for teachers. The math and science 
educator suggested other related topics, including patterning, observation, graphing, 
measuring with body parts, and beginning cause-and-effect relationships. 
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C. ADDITIONAL THOUGHTS AND RECOMMENDATIONS 



Seven of the eight panelists offered final suggestions. In many instances, their 
conunents summarized opinions touched on earlier in their interviews. Among the 
comments received were: 

• The videodisc should not supplant classroom toys and manipulatives. 

• The videodisc should coordinate with everything that occurs in the classroom. 

• Child control is key to development. 

• Pilot testing should be done early on. 

Several of those interviewed concluded that the videodisc is just beginning to reach its 
potential and that our project can serve a great need. Two panelists did, however, feel 
obliged to comment that because the hardware is so expensive, its use in the classroom will 
be limited. Still, one of the respondents noted, "Why not reach for the stars." 

SUMMARY 

In general, there was a great deal of consensus among those interviewed concerning 
both design and content considerations. These conclusions can be drawn from the 
interview data: 

• Research on computer softv/are and young children is felt to be applicable to 
videodiscs. In particular, child control and ongoing interaction have been 
singled out as crucial for success. 

• The target audience can be expected to sit at a computer screen for approximately 
10 minutes at a time. Individual differences, particularly learning style, will 
impact on attention. 

• Interest in the videodisc can be maximized by making the program highly 
interactive and giving the child control. 

• There should be a balance between computer graphics and video portions. Since 
interaction is rooted in the computer graphics segments, technology experts feel 
that the balance should be tilted toward computer graphics. 
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Animation is recommended. 

Written labels are recommended, although their benefits are questioned by 
several experts. 

Technology experts feel that children should be allowed to progress through a 
program to as high a level as possible without stopping. Those without a 
technology background recommend presenting all children with alternative 
learning strategies. 

Recordkeeping is favored by the majority of experts, especially as a management 
tool for the teacher. Attention and learning curve data are felt unportant to keep 
track of 

Tne teacher should serve as a facilitator and diagnostician; he or she should allow 
the child to interact with the machine on his or her own. 

Math and science concepts should be integrated in the videodisc. 

A Piagetian approach to content should be used. Concepts such as patterning, 
classification, and serialization — which are applicable to both prc-math and pre- 
science — are endorsed. 



Section III 



Product Review - Currently Available 
Math and Science Software for 
Preschoolers 
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CRITERIA FOR SELECTION 



The principal sources of information on the products included in the listing of 
Currently Existing Computer-based Instruction in Preschool Math and Science are: 

The Educational Software Selector (TESS) published by EPIE Institute, both 
the 1986-1987 Edition and the 1988 Supplement 

Survey of Early Childhood Software published by The High/Scope Press 
(1989). 

The following limitations were placed on the software included in this list: 

The beginning age for which the software is considered appropriate is no older 
than 4; the ending age, no older than 7. 

Nothing is included which was published prior to 1982. 

Programs written for early microcomputers with very low memory (32K or 
less) or for computers no longer on the market have not been included. 

No programs are included which are available only on tape or cartridge. 

Since the focus of the proposed program is on math and science concept 
development: 

The listing does not include programs which have number recognition 
components when the primary emphasis is on reading readiness, rather than 
the development of math concepts. 

The listing does not include programs which are primarily memory games 
(concentration format) even when shapes or numbers are used as the memory 
objects. 
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KEY TO LISTING OF 
CURRENTLY EXISTING COMPUTER-BASED INSTRUCTION 
PRESCHOOL MATH AND SCIENCE 



Software type comes from TESS whenever the software is listed there. 
General types include skills practice, drill, and simulation. Since almost all 
of this software has a game component, no specific descriptor "game" is used. 

Numbers often appear in parentheses following a topic (e.g. Number - Yes 
(3,4,8)). These are the specific concepts covered in the software as listed in 
the High Scope publication. A key for interpreting these follows on the next 
page. 

Ratings which appear are primarily the ratings from the High Scope (HS) or 
EPIE publications. However, when neither of these is available, but another 
review source is cit^d in TESS, that ratmg is given. 
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CURRENTLY EXIS1TNG COMPUTER-BASED INSTRUCnON 
PRESCHOOL MATH AND SCIENCE 



Title - Advanturas in 8pao« 

Publisher - Scandura Training Systems 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 

Number - No 

Classification - No 

Seriation - No 

Spatial Relations - Yes 

Time - No 

Description - 10 activities in spatial concepts (e.g. up- 
down, in-out, and above-below). 
Recordkeeping available - No 
Ratings - HS-46 



Title - Adventures of Dobot 

Publisher - Educational Activities, Inc. 
Hardware Requirements - IBM, Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 

Number - No 

Classification - No 

Seriation - Yes 

Spatial Relations - Yes 

Time - No 

Description - Seven games in which child uses arrow keys to move 
robot to sort letters, arrange rods according to 
length, and mi*tch numerals. 

Recordkeeping available - Yes 

Ratings - HS-70 



Title - Adventures of Jimmy Jumper 
Publisher - ECS 

Hardware Requirements - Apple II line 

Additional Hardware - Echo speech synthesizer; game paddle optional 
Software Type - Skills practice 
Audience - Normal children 
Age - 2.5 - 5 

1 
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Topics Covered - 
Number - No 
Classification - No 
Seriation • No 
Spatial Relations - Yes 
Tiroe - No 

Description - 12 screen story program* Story is voiced while 
graphics show prepositional concepts and students 
advance story using game paddle or space bar* 

Recordkeeping available - No 

Ratings - HS-69 



Title - AlphzU^et Song and count 
Publisher • Edusoft 

Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 7 
Topics Covered - 

Number • Yes 

Classification - No 

Seriation ~ No 

Spatial Relations - No 

Time - No 

Description - Counting, addition and subtraction 
Recordkeeping available - No 
Ratings - HS-81 



Title - Animal Photo Fun 

Publisher - DLi-i 

Hardware Requirements - Apple II line 
Additional Hardware • None 

Software Type - ? (Probably skill? practice, maybe tutorial) 
Audience - Normal children 
Age - 4 - 7 
Topics Covered 

Number - No 

Classification - Yes 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 6 games in which children match animals with their 

habitats. 
Recordkeeping available - No 
Ratings - HS-70 



Title - Astro-Qrover 

Publisher - Hi-Tech Exprv>ssions 
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Hardware Requirements - Apple II line, IBM, Commodore 64 

Additional Hardware - Keyboard overlay included; Apple version 

compatible with Muppet Learning Keys. 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Number - Yes 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 5 games that provide practice counting, adding and 
subtracting objects in an outer space context. 
"Lively graphics and sounds not related to content." 

Recordkeeping available - No 

Ratings - HS-41 



Title - Beginning Counting 

Publisher - MicroEd, Inc. 

Hardware Requirements - Amiga 

Additional Hardware - Mouse; voice synthesizer 

Software Type - Skills practice 

Audience Normal children 

Age - 3 - 6 

Topics Covered - 

Number - Yes 

Classification - No 

Seriation No 

Spatial Relations - No 

Time - No 

Description - Children count objects, identify the names- of 
numbers and arrange numbers in order. Spoken 
feedback and recitation of number names. 2 disks 
and several difficulty levels. 

Recordkeeping available - No 

Rating;^ - HS-43 



Title - Boars Tell Time 

Publisher - Random House Software 

Hardware Requirements - Apple II line 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal children 

Age --3-7 

Topics Covered - 

Number - Yes (4) 

Classification - No 

Seriation - No 

Spatial Relations - No 
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Time - Yes (9) 

Description - 3 activities provide opportunities to tell time and 

relate analog to digital format. 
Recordkeeping available - No 
Ratings - HS-69 



Title - Body Awareness 

Publisher - Mindscape, Inc. 

Hardware Requirements - Apple II line 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Number - No 

Classification - No 

Seriation - No 

Spatial Relations - Yes 

Time - No 

Description - 3 games provide practice with body part 
locations, names of body parts and seasonal clothing 
Recordkeeping available - Yes (and teacher modification capability) 
Ratings - HS-64 



Title - Charlie Brown's 1-2 -3- 's 

Publisher - Random House Software 

Hardware Requirements - Apple II line 

Additional Hardware - Echo speech synthesizer 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 7 

Topics Covered - 

Number - Yes (3,4,8) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Child selects numeral and uses spacebar of number 

keys to count out the number. 
Recordkeeping available - No 
Ratings -HS-67 



Title - Children's Carousel 

Publisher - Dynacomp, Inc. 

Hardware Requirements - Apple II line, Atari 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 4 « 7 

4 
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Topics Covered - 
Number - Yes 
Classification - Yes 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - 8 games, some of which provide opportunities for 
practicing skills related to number and 
classification. 

Recordkeeping available - No 

Ratings - None 



Title - Children's Learning Center 
Publisher - Mind Mate Software 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Drill 

Audience - Normal children and visually impaired children 
Age - 4 - 7 
Topics Covered - 

Number - Yes 

Classification - Yes 

Seriation - No 

Spatial Relations - Yes 

Time - No 

Description - 11 programs (plus 5 modified for the visually 
impaired) provide practice in number recognition, 
color and shape recognition, counting, and placement 
and relative placement. 

Recordkeeping available - Yes 

Ratings - None 



Title - Child's Play 

Publisher - Dynacorp, Inc. 

Hardware Requirements - Apple II line 

Additional Hardware - Joystick or game paddle 

Software Type - Skills practice, drill 

Audience - Normal children 

Age - 4 - 7 

Topics Covered - 

Number - No 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Activities for practice in recognizing shapes, 

relative size, and counting. 
Recordkeeping available - No 
Ratings - None 
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Title - City-Co\mty Opposites 

Publisher Random House Software 

Hardware Requirements - Apple II line 

Additional Hardware - None 

Software Type - Skills practice, drill 

Audience - Normal children 

Age - 3 - 7 

Topics Covered - 

Number - No 

Classification - No 

Seriation -.yes(l) 

Spatial Relations - No 

Time - yes(l) 

Description - Presents and illustrates 20 antonym pairs • 

Child uses left right arrows to alternate between pictures 
illustrating antonyms. 

Recordkeeping available - No 

Ratings - HS-78 



Title * Classification 

Publisher - Aquarius People Materials 

Hardware Requirements - Apple II line 

Additional Hardware - None 

Software Type - Skills practice, tutorial 

Audience - Normal children 

Age - 4 - 7 

Topics Covered - 

Ntimber - No 

Classification - Yes 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - A 5 disk series which includes activities for 
classification by setting, by physical attributes, 
and by function, and matching activities. 

Recordkeeping available - No 

Ratings • None 



Title - Color Find 
Publisher - ECS 

Hardware Requirements - Apple II line 
Additional Hardware - Echo speech synthesizer optional 
Software Type - Skills practice 
Audience - Normal children 
Age - 2.5 - 5 
Topics Covered - 
Number - No 

Classification - Yes (2) 
Seriation No 
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Spatial Relations - No 
Time - No 

Description - One of 9 colors fills the screen; child presses 
correspondingly colored sticker on keyboard. Speech 
synthesizer optional to say ''press a color." 

Recordkeeping available - Yes (and teacher modification capability) 

Ratings - HS-69 



Title - Colors and Shapes 

Publisher - Hartley Courseware, Inc. 
Hardware Requirements - Apple II line 
Additional Hardware - No 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 
Number - No 

Classification - Yes{l) 
Seriation - Yes{l) 
Spatial Relations - No 
Time - No 

Description - 4 activities based on matching shapes and colors. 

Child selects speed, sound, and difficulty level. 
Recordkeeping available - No 
Ratings - HS-76 



Title - Come Play with Pockets 
Publisher - World Book, Inc. 
Hardware Requirements - IBM 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 5 
Topics Covered - 
Number - No 

Classification - Yes{l) 
Seriation - No 
Spatial Relations - Yes{l) 
Time - No 

Description - 6 games in which a child moves blocks, remembers a 
sequence, plays Simon Says, or finds a bucket that 
a ball landed in. 

Recordkeeping available - No 

Ratings - HS-66 



Title - Concept Formation: Shape Hatching 
Publisher - The Conover Company Ltd. 
Hardware Requirements - Apple II line 
Additional Hardware - None 

7 
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Software Type - Skills practice 

Audience - Normal preschool children and development ally disabled 
older students 

Age - 4 - 5 
Topics Covered - 

Number - No 

Classification - No 

Seriation ^ No 

Spatial Relations - Yes 

Time - No 

Description - Activities in recognizing 6 basic shapes. 
Recordkeeping available - Yes 
Ratings - None 



Title - Conservation and Coxinting 

Publisher - Hartley Courseware, Inc. 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 

Number - Yes(l,2,3,4) 

Classification • No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 4 games in which child matches sets of objects or 
matches numbers with sets and estimates quantities, 
all with numbers less than 10. Picture menu gives 
child control. 

Recordkeeping available - ?, but limited teacher options 
available. 

Ratings - HS-71 



Title - The Counters 

Publisher - Sunburst Communications, Inc. 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 

Number - Yes (2, 3, 4) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 3 counting, addition and subtractions activities 
with numbers less than 10. Adult help required. 

8 
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Recordkeeping available - No 
Ratings - HS-69 



Title - Coiinting 
Publisher - MECC 

Hardware Requirements - Commodore 64 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 

Number - Yes(3,4,7) 

Classification - Yes(l) 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 6 math games for rote counting, counting objects in 
a set, addition problems with sums less than 10, and 
additional problems with sums greater than 10. 

Recordkeeping available - No 

Ratings - HS-60 



Title - Counting and Ordering 

Publisher - Micro Power & Light Company 

Hardware Requirements - Apple II line. Commodore 64 

Additional Hardware - None 

Software Type - Skills practice , 

Audience - Normal children 

Age - 4 - 6 

Topics Covered 

Number - Yes (3, 6) 

Classification - No 

Seriation No 

Spatial Relations - No 

Time - No 

Description 2 games to practice counting. 
Recordkeeping available No 
Ratings - HS-56 



Title - Counting Critters 
Publisher - Mindscape, Inc. 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 

Number - Yes(3,4,7) 

Classification - No 

9 
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Seriation - No 
Spatial Relations - No 
Time - No 

Description - 3 activities for counting, adding and subtracting 

with sums up to 12. 
Recordkeeping available - Yes 
Ratings *• HS-62 



Title - Counting Critters 1*0 

Publisher - MECC 

Hardware Requirements ~ Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience ^ Normal children 
Age - 3 - 6 
Topics Covered - 

Number - Yes(3,4,7,8) 

Classification - Yes (2) 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Five games in which child matches nvunerals from 
1-20, matches sets with numbers, creates sets 
corresponding to numbers and uses numerical order 
to fill in a dot to dot design. 

Recordkeeping available - ? - but limited teacher options 
available. 

Ratings - HS-81 



Title -Counting Skills 
Publisher - Aquarius People Materials 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal Children 
Age - 3 - 6 
Topics Covered - 

Number - Yes(2,3,4) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 9 disks covering a range of counting skills. Little 

interaction or child control. 
Recordkeeping available - No 
Ratings - HS-40 



Title - Critter Count 

Publisher - Aquarius People Materials 

10 
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Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 

Number - Yes (9) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Addition and subtraction problems presented in 2 
formats - with numerals and graphically represented* 
Rigid pacing; child has little control. 

Recordkeeping available - No 

Ratings - HS-34 

Title - Dinosatirs 

Publisher - Advanced Ideas, Inc. 

Hardware Requirements - Apple II line, liBM, Commodore 64 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 2.5 - 5 
Topics Covered - 
Number - No 

Classification - Yes (1,2) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - 5 games about 6 dinosaur breeds including: 
matching an outline to its twin, classifying dinosaurs by what they 
ate, where they lived, and recognizing their written names. Uses 
pictures menus and includes stickers and coloring book. 
Recordkeeping available - No 
Ratings - HS-65; EPIE-Highly recommended 

Title - Early and Advanced Switch gzunes 
Publisher - R*J. Cooper & Associates 
Hardware Requirements - Apple II line 
Additional Hardware Echo speech synthesizer optional 
Software Ti'pe - Skills practice 
Audience - Children with motor impairments 
Age 2 - up 
Topics Covered - 
Number - No 

Classification - Yes (2, 4) 
Seriation - No 

Spatial Relations - Yes (4,8) 
Time - Yes (1) 
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Description - 13 games using only a single switch or key to make 
noises or visual effects, build a scene, play music, 
build shapes, count, match shapes and colors, move 
through a maze, or construct a face. 

Recordkeeping available - No 

Ratings - HS-75 



Title - Early Childhood Learning Program 

Publisher - Educational Activities, Inc. 

Hardware Requirements - Apple II line, Commodore 64 

Additional Hardware - None 

Software Type - Tutorial 

Audience - Normal children 

Age - 3 - 7 

Topics Covered - 

Number • No 

Classification - No 

Seriation - No 

Spatial Relations - Yes(l) 

Time - Yes (3) 

Description - Openended context for exploration in directionality, 
planning, sequencing, etc, based on LOGO concepts. 
Recordkeeping available - No 
Ratings - HS-53; EPIE-Do not consider 



Title - Early Elementary I 

Publisher - Compu-Tations 

Hardware Requirements - Apple II line, IBM 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age -4-7 
Topics Covered - 

Number - Yes (4) 

Classification - Yes(l) 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 4 activities in counting shapes, matching colors, 

number recognition, and matching shapes. 
Recordkeeping available - Yes 
Ratings • HS-27 



Title • Early Games 

Publisher - Springboard Publications 

Hardware Requirements - Apple II line, IBM, Commodore 64, Atari 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
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Age - 3 - 6 

Topics Covered - 
Number - Yes (3, 8) 
Classification - Yes(l) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - 9 games to provide practice in a wide variety of 
areas. including matching niombers, counting, addition 
and subtraction with sets, and matching shapes. 

Recordkeeping available - No 

Ratings - HS-60; EPIE-Recommended with reservations 



Title - Early Learning Friends 

Publisher - Spinnaker Software Corp. 
Hardware Requirements - Commodore 64 
Additional Hardware - Joystick 
Software Type - Skills practice 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 
Number - No 

Classification - Yes(l,2>5) 
Seriation - No 
Spatial Relations - No 
Time - Yes(l,3) 

Description - 3 games, including a maze game in which the child 
moves a character through a cave, avoiding 
"Wuff legumps"; shape shop, in which child makes a 
toy's misising part, considering the color and shape 
needed. 

Recordkeeping available - No 
Ratings - HS-71 



Title - Early Math 
Publisher - MicroEd, Inc. 
Hardware Requirements - Amiga 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 

Number - Yes (3) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 4 activities in counting, number sequencing, and 

addition and subtraction of 0-9 objects. 
Recordkeeping available - No 
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Ratings - HS-43 



Title - Easy Street 

Publisher - MindPlay 

Hardware Requirements - Apple II line, IBM, Macintosh 
Additional Hardware -Joystick or mouse optional; Echo speech 

synthesizer optional 
Software Type - Simulation 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 

Number - yes(2,3) 

Classification - Yes (2, 3) 

Seriation - No 

Spatial Relations - Yes (4, 8) 

Time - Yes (3) 

Description - Child moves a male char^icter down a street past 

various storefronts in search of special objects. 
Recordkeeping available - No 
Ratings - HS-84 



Title - Eli's Shapes, Sizes / and Colors 

Publisher - Simage, Inc. 

Hardware Requirements - Apple II line 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal caildren 

Age --4-7 

Topics Covered - 

Number t No 

Classification - Yes 

Seriation - Yes 

Spatial Relations - No 

Time - No 

Description - 700 problems of graduatp'^ difficulty in study of 

numerals, shapes, sizes and colors, and 4 games. 
Recordkeeping available - Yes 
Ratings - None 



Title - Ernie^s Big Splash 

Publisher - HiTech Expressions 

Hardware Requirements - Apple II line, IBM, Commodore 64 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal children 

Age - 4 - 6 

Topics Covered - 

Number - No 

Classification - No 
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Seriation - No 

Spatial Relations - Yes (4, 7) 

Time - No 

Description - Using arrow keys, child builds a path that moves 
Rubber Duckie from his soap dish to Ernie's bathtub. 
Recordkeeping available - No 
Ratings - HS-45 



Title - Estimation 

Publisher Lawrence Hall of Science 
Hardware Requirements - Apple II line 
Additional Hardware - No 
Software Type - Skills practice 
Audience - Normal children 
Age 4 - 6 
Topics Covered - 

Number - Yes (5, 6) 

Classification - No 

Seriation - No 

Spatial Relati jns - No 

Time - Yes (1,3, 4) 
Description - 3 activities with estimation skills with nonstandard 

units using visual inspection • 
Recordkeeping available - No 
Ratings - HS-78 



Title - Exploring Your World: The Weather and All About You 

Publisher - Grolier Electronic Publishing 

Hardware Requirements - Apple II line, Commodore 64 

Additional Hardware - No 

Software Type - Skills practice 

Audience - Normal children 

Age - 4 " 7 

Topics Covered - 

Nbmber - No 

Classification - No 

Seriation - No 

Spatial Relations - Yes (2, 4, 5) 
Time - No 

Description - Child selects a weather picture and then dresses a 
male or female character appropriately, selecting 
clothes and moving them to appropriate body part. 

Recordkeeping available - No 

Ratings - HS-51 



Title - EZ Logo 
Publisher - MECC 

Hardware Requirements - Apple II line 

Additional Hardware - Keyboard stickers (included) 

15 



96 



Software Type - Simulation (Microworld) 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 

Number - Yes(l,3,5) 

Classification - No 

Seriation - No 

Spatial Relations - Yes (1,4, 7, 8) 
Time - No 

Description - 2 levels; 1 key commands* Allows young children to 
create simple procedures and incorporate them into 
pictures* 

Recordkeeping available - No 

Ratings - HS--74 



Title - First Numbers: First Words 

Publisher - Educational Activities, Inc* 

Hardware Requirements - Apple II line. Commodore 64 

Additional Hardware - None 

Softw2ure Type - Skills practice 

Audience - Normal children 

Age - 3 - 7 

Topics Covered - 

Number - Yes {2, 3) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 2 activities: Child duplicates a set or counts 

number in the set and enters correct nxameral* 
Recordkeeping available - No 
Ratings - HS-41 



Title - First Shapes 

Pxiblisher - First Byte, Inc. 

Hardware Requirements - Apple IIGS, Macintosh, Amiga, Atari ST 
Additional Hardware - Mouse 
Software Type - Tutorial 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 
Number - No 

Classification - Yes(l) 
Seriation - Yes(l) 
Spatial Relations - Yes (8) 
Time - No 

Description - Child can design a toy out of shapes, match shapes, 
and find smallest (medium, largest) circle (square, 
triangle, etc) out of 3* 

Recordkeeping available - No 
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Ratings - HS-75 



Title - Fish Scales 

Publisher - DIM 

Hardware Requirements - Apple II line 
Additional Heurdweure • None 
Softweare Type Skills practice 
Audience - Normal children 
Age ^ A - 7 
Topics Covered - 

Number - Yes(l,3,4,6) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description ^ 6 game activities to reinforce measurement concepts. 
Recordkeeping available - No 
Ratings ^ HS-78 



Title - Fruit Trea/Guaball 

Publisher ^ BeCi Software 

Hardware Requirements - Commodore 64 

Additional Hardware - None 

Software Type ^ Skills practice 

Audience - Normal children 

Age - 2 - 6 

Topics Covered - 

Number - Yes(3,4) 

Classification - No 

Seriation ^ No 

Spatial Relations - No 

Time ^ No 

Description - 2 activities: Child counts gumballs (up to 35) and 

does addition and subtraction problems • 
Recordkeeping available - No 
Ratings - HS-28 



Title - Fun With Directions 

Publisher ^ Mindscape, Inc* 

Hardwaure Requirements - Apple II line 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Nximber - No 

Classification - No 

Seriation ^ No 

Spatial Relations - Yes (4) 
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Time - Yes (6) 

Description - Child selects nodding or sheOcing head .to indicate 
if objects are in line, facing the seune direction 
or in sequence (e.g. egg, chick, chicken) 

Recordkeeping available - ? 

Ratings - HS-62 



Title - Fun With Munbers 

Publisher - Wescott Software 
Hardware Requirements - IBM 
Additional HardW2a:e - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 2 - 6 
Topics Covered - 

Number - Yes(3,4,8) 

Classification - No 

Seriation - No 

Spatial Relations • No 

Time - No 

Description - 5 games provide experiences in counting, and adding 
and subtracting with objects, all with sums less 
than 18. 

Recordkeeping available ? (but teacher modification capability) 
Ratings - HS-59 



Title - Getting Ready to Read and Add 

Publisher ^ Sunburst Communications, Inc. 

Heurdweure Requirements - Apple II line, IBM, Commodore 64, Atari 
Additional Hardware - Joystick or game paddles optional 
Software Type ^ Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 

Number - Yes (3, 4) 

Classification - Yes (2) 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 6 matching activities for shapes, letters, and 
numerals • 

Recordkeeping available - ? (but teacher modification capability) 
Ratings - HS-63 



Title - Orover'8 Animal Adventure 

Pub].isher - HiTech Expressions 

Hardware Requirements - Apple II line, IBM, Commodore 64 
Additional Hardware - Joystick 
Software Type - Skills practice 
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Audience - Normal children 
Age - 4 - 6 
Topics Covered - 
Number No 

Classification - Yes (2) 
Seriation - No 
Spatial Relations No 
Time - No 

Description - Child uses joystick to move Grover to 1 of 4 
environments. Each environment is divided into 
land, sky, and water areas* Child must place animal 
in the correct area. 

Recordkeeping available ^ No 

Ratings -HS-76 



Title - Happy Birthday/ Pockets 
Publisher - World Book, Inc. 
Hardware Requirements - IBM 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age 3 - 5 
Topics Covered - 
Number - No 

Classification • Yes (2) 
Seriation ^ No 
Spatial Relations - No 
Time - No 

Description - 8 activities in sorting and matching 
Recordkeeping available - No 
Ratings - HS-71 



Title - How to Weigh an Elephant 

Publisher - Learning Technologies, Inc, 

Hardware Requirements - Apple II line, Commodore 64 

Additional Hardware None 

Software Type - Skills practice 

Audience - Normal children 

Age - 4 - 7 

Topics Covered - 

Number - Yes(l) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 3 activities in which the child observes how far a 
boat sinks and then must select the heaviest animal 
or guesses which glass has the most. 

Recordkeeping available - No 

Ratings - HS-42 
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Title - Inside Outside Opposites 

Publisher - Random House Software 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice, tutorial 
Audience - Normal children 
Age - 3 - 7 
Topics Covered ^ 
Number - No 

Classification - Yes (1,2) 
Seriation ^ No 
Spatial Relations - Yes (8) 
Time - No 

Description - Child locates a shape hidden in one of 18 pictures. 

Correct response animates the picture and plays 
music. Similar to "Stickybear Shapes." 

Recordkeeping available - No 

Ratings - HS-76 

Title - Inside Outside Shapes 

Publisher - Random House Software 
Heurdware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skill practice 
Audience - Noraal children 
Age - 3 - 7 
Topics Covered - 
Number - No 

Classification - Yes (1,2) 
Seriation ^ No 
Spatial Relations - Yes (8) 
Time - No 

Description - Child identifies common shapes by exploring scenes 
in the kitchen, playground, from a hot air balloon 
and in an amusement park. 

Recordkeeping available - No 

Ratings --None 



Title - integrated Learning System 

Publisher - Education Systems Corp. 

Hardware Requirements - Apple IIGS, IBM, Macintosh 

Additional Hardware - Headphones, speech synthesizer, and speech 

recognition 

Software Type - Skills practice? 
Audience - Normal children 

Age - 5 - 14 (included because there are so many lessons that some 

of lowest may be appropriate) 
Topics Covered - 

Number - Yes(l, 2,3,4,5, 6,7,8) 
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Classification - Yes (1,2, 3, 4, 5, 6) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - A networked computerized math and reading curriculum 
containing 1800 separate lessons stored on a laser 
disk which can be accessed by up to 40 stations at 
once. 

Recordkeeping available - Yes 
Ratings - HS-79 



Title - Introduction to Counting 

Publisher - EduWare 

Hardware Requirements - Apple II line, IBM, Atari 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal children 

Age - 4 - 7 

Topics Covered - 

Number - Yes (3) 

Classification - Yes(l) 

Seriation - Yes(l) 

Spatial Relations - No 

Time - No 

Description - Sequence of 8 counting activities from selecting a 

set which corresponds to a number to subtraction. 
Recordkeeping available - Yes 
Ratings - HS-66 



Title - Kieran 

Publisher ^ Ohm Software Company 
Hardware Requirements - Macintosh 
Additional Hardware - Mouse 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 

Number - Yes (3) 

Classification - No 

Seriation - No 

Spatial Relations - Yes (2) 

Time - Yes (9) 

Description - 8 activities include: matching a set and a numeral, 

and choosing a clock face and hearing the time. 
Recordkeeping available - No 
Ratings - HS-70 



Title - Kinder Koncepts HATH 
Publisher - Queue, Inc. 
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Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age -•4-7 
Topics Covered - 

Number - Yes(l,2,3,4,5,6,7,8) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 15 activities cover estimating length, using units 
of measurement, counting, and numeral recognition* 
Recordkeeping available - ? 
Ratings - HS-57 



Title - Kinder logo 

Publisher - Krell Software Corp. 

Hardware Requirements - Apple II line 

Additional Hardware - None 

Software Type - Tutorial 

Audience - Normal children 

Age - 4 - 7 

Topics Covered - 

Number - Yes(l,3,5) 

Classification - No 

Seriation - No 

Spatial Relations - Yes (1,4, 7, 8) 
Time - No 

Description - A step by step introduction to LOGO. Runs with all 

versions of M.I.T. LOGO. 
Recordkeeping available - No 
Ratings - Curriculum Review-+ 



Title - Kinder comp Golden Edition 

Publisher - Spinnaker Software Corporation 
Hardware Requirements - Apple II line, IBM 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 

Number - Yes (3) 

Classification - Yes (2) 

Seriation - No 

Spatial Relations - No 

Time - No 
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Description - 8 activities including counting (up to 30) , number 
sequence, counting by 2's, 3's, etc, and addition 
with sums up to 18. 

Recordkeeping available - No 

Ratings - HS-70 | 



Title - Kindermath II 

Publisher - Houghton Mifflin Co. 
Hardware Requirements - Apple II line 

Additional Hardware - Joystick, Echo speech synthesizer 
Software Type - Skills practice 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 

Number - Yes(l,2,3,4,5,8) 

Classification - Yes (2) 

Seriation - No 

Spatial Relations - Yes (8) 

Time - No 

Description - 10 disks covering 90 objectives from same and 
different to addition and subtraction with sims less 
than 10. 

Recordkeeping available - Yes 

Ratings - HS-57 



Title - Knowing numbers 

Publisher - Mindscape, Inc. 

Hardware Requirements Apple II line 

Additional Hardware - None 

Software Type ^ Skills practice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered 

Number - Yes(l,3,7) 

Classification No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Counting, addition, and subtraction activities. 

Nodding and shaking heads to decide if a group 
matches a numeral, which group hat; "more" and if tha 
sum of two groups equals a third. 

Recordkeeping available ^ Yes 

Ratings - HS-67 



Title - Learning About Numbers 

Publisher - C&C Software 

Hardware Requirements - Apple II line 
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Additional Hardware - None 

Software Type - Skills practice • 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 

Number - Yes (8) 

Classification - No 

Seriation ^ No 

Spatial Relations - No 

Time - Yes (9) 

Description - Activities in counting, telling time and basic math 

facts at various difficulty levels 
Recordkeeping available - Yes 
Ratings - HS-78 



Title - Learning with Puzzywomp 

Publisher - Sierra On-Line 

Hardware Requirements Apple II line, Commodore 64 

Additional Hardware - Joystick 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Number - Yes (3, 4) 

Classification - Yes (2) 

Seriation - No 

Spatial Relations ^ No 

Time - No 

Description - 4 activities provide opportunities for counting and 

matching at multiple difficulty levels. 
Recordkeeping available No 
Ratings - HS-73 



Title - Learning with Leeper 
Publisher - Sierra On-Line 

Hardware Requirements - Apple II line, Commodore 64, Atari 

Additional Hardware - Yes 

Softwar-j Type - Skills practice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Number - Yes (4) 

Classification - Yes (2) 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Similar to "Learning with Fuzzwomp." Games which 
focus on matching and counting skills among others. 
Recordkeeping available - No 

Ratings - HS-69; EPIE-Recommended with reservations 
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Title - Let's Go Fishing 

Publisher - Learning Technologies, Inc. 

Hardware Requirements - Apple II line, Coiamodore 64 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered 

Number - Yes (3) 

Classification - Yes (2) 

Seriation - No 

Spatial Relations - No 

Time No 

Description - 2 counting and addition activities. 
Recordkeeping available - No 
Ratings - HS-36 



Title - Lion's Workshop 

Publisher - Learning Technologies, Inc. 
Hardware Requirements - Apple II line, Commodore 64 
Additional Hardware - None 
Software Type Skills practice 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 
Number - No 

Classification - Yes (2) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - 2 activities provide opportunities for practice in 
matching and identifying how things are the same or 
different. 

Recordkeeping available - No 

Ratings - HS-49 



Title - Make a Match 

Publisher - Springboard Publications 
Hardware Requirements - Apple II line, IBM, Atari 
Additional Hardware - None 
Software Type « Skills practice 
Audience - Normal children 
Age - 2.5 - 6 
Topics Covered - 
Number - No 

Classification - Yes (1,2) 
Seriation *- No 
Spatial Relations - No 
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Time - No 

Description - 4 activities in which child presses a key to 
indicate when a match in shape, color, or size has 
been made* 

Recordkeepina available - No 

Ratings - HS-75 



Title - Mary Marvel . . . the Garden 

Publisher - DIL International 
Hardware Requirements - Apple II line 
Additional Hardware Wonderworker touch tablet 
Software Type - Skills practice 
Audience - Normal children 
Age - 2 - 7 
Topics Covered - 
Number - No 

Classification - Yes(l) 
Seriation - No 
Spatial Relations - Yes (7) 
Time - Yes (6) 

Description - 10 disks entitled: My Own Garden, Trees & Seasons, 
Gardening Tools, Parts of a Flower, Pollination, 
Water, Gardening, Growing a Bean Seed, Vegetables, 
and Flowers. 

Recordkeeping available - No 

Ratings HS-62 



Title - Match-On-A-Hac 

Publisher - Teach Yourself by Computer 
Hardware Requirements - Macintosh 
Additional Hardware - Mouse 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 

Number - Yes (1,3,4) 

Classification - Yes (2) 

Seriation - No 

Spatial Relations - Yes (8) 

Time - No 

Description Activities for matching shapes, letters, short 

words, quantities and numerals with quantities. 
Recordkeeping available - Yes (and teacher modification capability) 
Ratings - HS-79 



Title - Math and Ma 

Publisher - Davidson and Associates, Inc. 

Hardware Requirements - Apple II line, Apple IIGS, IBM 

Additional Hardware - Mouse 
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Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 

Number - Yes(l,3,4,7) 

Classification - Yes (2) 

Seriation - Yes (4) 

Spatial Relations - No 

Time • No 

Description - 12 activities covering shape matching, number 
recognition, patterns, numerical order, and addition 
with objects and numbers. 

Recordkeeping available - No 

Rat lags • HS-78 



Title - Math Concepts Level P 

Publisher - IBM Educational Systems 
Hardware Requirements - IBM 
Additional Hardware - None 
Software Type - Skills practice 
Audience Normal children 
Age - 4 - 5 
Topics Covered - 

Number - Yes(l,3,4,6,7,8) 

Classification - Yes (2) 

Seriation - Yes (3) 

Spatial Relations - Yes (8) 

Time - No 

Description - The first in IBM's math concepts series. Wide range 

of content. 
Recordkeeping available - Yes 
Ratings - HS-73 



Title - MacKids Preschool Disk 
Publisher - Nordic Software, Inc. 
Hardware Requirements - Macintosh 
Additional Hardware - Mouse 
Software Type - Skills practice, drill 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 

Number - Yes 

Classification - No 

Seriation - No 

Spatial Relations • No 

Time - No 

Description - 2 math activities on this disk include practice in 

counting and a connect the dots activity. 
Recordkeeping available - No 
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Ratings - None 



Title - HaoXids Shmpevorks 

Publisher - Nordic Software, INc* 

Hardware Requirements - Macintosh 

Additional Hardware - Mouse 

Software Type - Skills practice, drill 

Audience ^ Normal children 

Age - 4 - 7 

Topics Covered - 

Number - No 

Classification Yes 

Seriation - Yes 

Spatial Relations - No 

Time - No 

Description - 4 activities provide practice with shape recognition 

and patterns. 
Recordkeeping available - No 
Ratings - None 



Title - Milk Bottles 

Publisher - Island Software 

Hardware Requirements - Apple II line 

Additional Hardware - Light pen 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Number - Yes(l) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Child uses light pen to identify full milk bottle 

from a group of milk bottles. 
Recordkeeping available - No 
Ratings - HS-39 



Title - Muppets on Stage 

Publisher - Sunburst Communications, Inc. 

Hardware Requirements - Apple II line, IBM, Commodore 64 

Additional Hardware Muppet Learning Keys 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 6 

Topics Covered - 

Number - Yes (4) 

Classification - No 
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Seriation - No 
Spatial Relations - No 
Time - No 

Description - 3 activities provide experience • ch letters, 

colors, numerals, and number. 
Recordkeeping available - No 
Ratings - HS-73 



Title - Muppetville 

Publisher - Sunbvirst Communications, Inc. 
Hardware Requirements - Apple II line 

Mditional Hardware - Muppet Learning Keys, Touch Window, Mouse 
Softw'/^e Type - Skills practice 
Audie e - Normal children 
Age - - 6 
Topics Covered - 

Number - Yes (3,4) 

Classification - Yes (2) 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 6 activities provide practice with shapes, colors 

and numbers at various difficulty levels. 
Recordkeeping available - ? (but teacher modification capability) 
Ratings - HS-87 



Title - Number BeCi 

Publisher - BeCi Software 

Hardware Requirements - Commodore 64 

Additional Hardware - None 

Software Type - Skills pra::tice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Number - Yes (3) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Timed counting activity in which child counts like 

or unlike objects at one of 3 difficulty levels. 
Recordkeeping available - No 
Ratings - HS-29 



Title - NtuBber Circms 

Publisher - Dynacorp 

Hardware Requirements - Apple II line 

Additional Hardware - None 

Software Type - Skills practice, drill 

29 



ERLC 



110 



Audience - Normal children 
Age - 4 - 7 
Topics Covered - 

Number - Yes 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time ^ No 

Description - Drill and Practice covering counting, addition, and 

subtraction. 
Recordkeeping available - No 
Ratings - None 



Title - Nunber Farm 

Publisher - DLM 

Hardware Requirements - Apple II line, IBM, Commodore 64 

Additional Hardware - None 

Software Type ^ Skills practice 

Audience • Normal children 

Age - 3 - 6 

Topics Covered - 

Number - Yes{3,4,5,8) 

Classification - No 

Seriation ^ No 

Spatial Relations - No 

Time - No 

Description - 6 games present multiple counting experiences. 
Recordkeeping available - No 
Ratings - HS-78 



Title - Numbers 

Publisher - Lawrence Hall of Science 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type ^ Skills practice 
Audience - Normal children 
Age - 4 - 6 
Topics Covered - 

Number - Yes(3,4,8) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 2 game format activities in counting and recognizing 

numerals. 
Recordkeeping available - No 
Ratings - HS-58 



Title - Numbers Count 
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Publisher - Polarware, Inc. 

Hardware Requirements - Apple II line, IBM, Commodore 64 
Additional Hardware - Mouse, joystick 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 
Number - No 

Classification - Yes (1,4) 
Seriation - No 
Spatial Relations Yes (4) 
Time - No 

Description - A coloring program with 30 number pictures. 
Recordkeeping available No 
Ratings - HS-80 



Title - Observation and Classification 
Publisher - Hartley Courseware, Inc. 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 5 
Topics Covered - 
Number - No 

Classification - Yes(l,2;4) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - 3 classification activities: selecting which object 
is different, and selecting which objects are the 
same si^e or belong to the same grcup. 

Recordkeeping available - ? (but teacher modification capability) 

Ratings - HS-80 



Title - Odd One Out 

Publisher - Sunburst Communication£i, Inc. 
Hardware Requirements - Apple II line. Commodore 64 
Additional Hardware - None 
Software Type - Skills practice 
Audience ^ Normal children 
Age --3-7 
Topics Covered - 
Number No 

Classification - Yes(l,2,4) 
Seriation - No 
Spatial Relations No 
Time - No 

Description - 5 games based on selecting which of 4 objects does 
not belong. 
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Recordkeeping available ? 
Ratings - HS-74 



Title - Ollie and SeYmour 

Publisher - Hartley Courseware, Inc. 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Simulation 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 
Number ^ No 

Classification - Yes (2) 
Seriation - No 

Spatial Relations - Yes (4, 6, 8) 
Time - Yes(l) 

Description - Simulation in which child uses arrow keys to move 
"Ollie around a park and through the streets where 
he can practice safe street crossing, obeying 
traffic signals or games. Games involve shape and 
color matching and stacking and counting blocks. 

Recordkeeping available - No 

Ratings - HS-77 



Title - Ordering/Sequencing 

Publisher - Aquarius People Materials 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Tutorial, Drill 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 

Number - No 

Classification - No 

Seriation - Yes (2) 

Spatial Relations - No 

Time - No 

Description - Minimal interaction Information is presented but 

little opportunity for student input. 
Recordkeeping available - No 
Ratings - HS-38 



Title - Pals Around Town 

Publisher - CBS Software 

Hardware Requirements - Apple II line, IBM, Commodore 64 
Additional Hardware - Joystick 
Software Type - Skills practice 
Audience - Normal children 
Age - 4 - 6 
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Topics Covered - 
Niuaber - No 
Classification - No 
Seriation - No 

Spatial Relations - Yes (4, 6,7) 
Time - No 

Description - Child uses joystick to explore and add objects to 

1 of 5 scenes (a playground, a schoolroom, etc) . 
Recordkeeping available - No 
Ratings - HS-73 



Title - Patterns and Sequences 

Publisher - Hartley Courseware, Inc. 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age -3-6 
Topics Covnred - 
Number - No 

Classification - Yes(l) 
Seriation - yes(l) 
Spatial Relations - No 
Time - No 

Description - 4 activities in classification and ordering objects. 

Software is part of an activity kit which provides 
other materials for matching and counting activities 
as well. 

Recordkeeping available - Nc 

Ratings - HS-72 



Title - Peter and the Wolf Music 
Publisher - Spinnaker Software Corporation 
Hardware Requirements - Apple II line. Commodore 64 
Additional Hardware - Joystick, Echo speech synthesizer 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 
Number - No 

Classification - Yes (2) 
Seriation - Yes (1,2, 4) 
Spatial Relations - No 
Time - No 

Description - 6 music games give practice distinguishing tones, 
ordering notes by pitch and recreating simple 
melodies 5 (Note: included here as a reminder that 
there are other dimensions on which things can be 
classified or ordered besides those which are 
visible. ) 
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Recordkeeping available - No 
Ratings - HS-77 



Title - Pockets and Her New Sneakers 

Publisher - World Book, Inc. 
Hardware Requirements - IBM 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 5 
Topics Covered - 
Number - No 

Classification - Yes (2) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - 8 simple games in which children match flowers, 

buttons, fish, toys or shoes. 
Recordkeeping available - No 
Ratings - HS-62 



Title - Pockets Ooes on a Picnic 
Publisher - World Book, Inc. 
Hardware Requirements - IBM 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 5 
Topics Covered - 
Number - No 

Classification - Yes (2) 
Seriation - No 
Spatial Relations - Yes(l) 
Time - No 

Description - 6 activities in which child puts things together by 
category or matches parts (of an insect) to make a 
whole. 

Recordkeeping available - No 
Ratings - HS-61 



Title - Pockets Goes on Vacation 

Publisher - World Book, Inc. 
Hardware Requirements - IBM 
Additional Hardware - None 
Software Type - Skills practice 
Aadience - Normal children 
Aye - 3 - 5 
Topics Covered - 
Number - No 
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Classification - No 
Seriation - No 
Spatial Relations - Yes (4) 
Time -No 

Description - Child moves objects in/out, above/below, left/right:, 
etc. 

Recordkeeping available - No 
Ratings - HS-63 



Title - Pookets Goes to the CarnJLval 
Publisher - World Book, Inc. 
Hardware Requirements - IBM 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 5 
Topics Covered - 

Number - Yes(2,3) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 6 games in which child matches or counts. 
Recordkeeping available No 
Ratings - HS-68 



Title - Pockets Leads the Parade 

Publisher - World Book, Inc. 
Hardware Requirements - IBM 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 5 
Topics Covered - 
Number No 

Classification - Yes (2) 
Seriation - Yes (2) 
Spatial Relations - No 
Time - No 

Description - 6 games, among which are several in which child 

copies or recognizes patterns. 
Recordkeeping available - No 
Ratings - HS-75 



Title - Presehool Disk 2 

Publisher - Nordic Software 
Hardware Requirements • Macintosh 
Additional Hardware None 
Software Type - Skills practice 
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Audience - Normal children 
Age - 3 - 7 
Topics Covered - 

Number - Yes (3, 7) 

Classification - Yes (2) 

Seriation No 

Spatial Relations - No 

Time - No 

Description - 4 game activities in which student matches shapes 

and counts. 
Recordkeeping available - No 
Ratings - HS-75 



Title - Preschool IQ Builder I (and II) 

Publisher - PDI Software 

Hardware Requirements - Apple II line, Commodore 64 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 
Number - No 

Classification - Yes (2) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - Child matches objects and detenainas if objects on 

the screen are the same or different. 
Recordkeeping available - No 
Ratings - HS-38(43) 



Title - Puss in Boot 
Publisher - Island Software 

Hardware Requirements - Apple II line, Commodore 64 

Additional Hardware - None 

Software Type - Drill 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Number - No 

Classification - No 

Seriation - No 

Spatial Relations - Yes (4) 

Time - No 

Description - Practice with 14 positional concepts such as below 

and above ^ in and out. 
Recordkeeping available - No 

Ratings - HS-34; EPIE-Not recommended but may meet some needs 



Title - Puzzle Master 

Publisher • Springboard Publications 

Hardware Requirements - Apple II line, IBM, Commodore 64 

Additional Hardware - Joystick optional 

Software Type - Skills practice 

Audience Normal children 

Age - 4 - up 

Topics Covered - 

Kiimber - No 

Classification - No 

Seriation - No 

Spatial Relations - Yes (1,2) 

Time - No 

Description - Child selects 1 of 30 pictures which can be 
scrambled and reassembled usin^ icons. Varying 
difficulty levels. (Note: This in included despite 
the fact that it has an unlimited upper age limit 
because it appeared to be a unique product and 
appropriate for preschool children.) 

Recordkeeping available - No 

Ratings - HS-79 



Title - R.J. '8 Switch Progressions 
Publisher - R.J. Cooper, & Associates 
Hardware Requirements - Apple II line 
Additional Hardware - Switch 
Software Type - Skills practice 
Audience - Children with motor impairments 
Age - 2 - up 
Topics Covered - 

Number - No 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - Yes (1,6) 

Description - Child controls an 8 step animated sequence such as 
crossing the street, getting up, catching the bus, 
and changing TV channels. 

Recordkeeping available - No 

Ratings - flS-65 



Title - The Rabbit Scanner 

Publisher - ECS 

Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children ? 
Age - 2 - 5 
Topics Covered - 
Number - No 
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Classification - Yes (2) 
Seriation - No 
Spatial Relations - No 
Time • Yes (1,3) 

Description - Provides practice in scanning as child watches a 
rabbit move across the screen and presses a key when 
it reaches a certain point. 

Recordkeeping available - No 

Ratings - HS-67 



Title - Run Rabbit Run 

Publisher - ECS 

Hardware Requirements Apple II line 

Additional Hardware - Joystick or game paddles optional 
Software Type - Skills practice 
Audience - Normal children ? 
Age - 4 - 7 
Topics Covered - 

Number - No 

Classification - No 

Seriation ^ No 

Spatial Relations - No 

Time - Yes (1,3, 5) 
Description - Child practices visual skills and timing by helping 

a rabbit through an obstacle course. 
Recordkeeping available - ? (but teacher modification capability) 
Ratings - HS-70 



Title - Same or Different 

Publisher - Learning Technologies, Inc. 
Hardware Requirements - Apple II line. Commodore 64 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 
Number - No 

Classification - Yes (1,2) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - Child determines which objecc is different and 

matches objects. 
Recordkeeping available - No 
Ratings - HS-55 



Title - Shape & Color Rodeo 

Publisher - DLM 

Hardware Requirements - Apple II line, IBM, Commodore 64 

38 



ERIC 



119 



Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age -4-7 
Topics Covered - 
Ntimber - No 

Classification - Yes(l) 
Seriation No 
Spatial Relations - No 
Time - No 

Description - 6 activities in which child matches shapes or colors 

and looks for hidden shapes in a rodvso picture. 
Recordkeeping available - No 
Ratings - HS-73 



Title - Shape Games 

Publisher - BeCi Software 
Hardware Reqxiirements - Commodore 64 
Additional Hardware - None 
Software Type Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 
Number - No 

Classification - Yes (2) 
Seriation - Yes(4) 
Spatial Relations - No 
Time - No 

Description - 2 activities in matching and pattern completion at 

various difficulty levels. 
Recordkeeping available - No 
Ratings - HS-44 



Title * Shapes & Patterns 

Publisher - Mindscape, Inc. 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 
Number - No 

Classification - Yes (1,2) 
Seriation - Yes (2) 
Spatial Relations - No 
Time - No 

Description - Child uses nodding/ shaking heads to decide if 

objects match or a pattern is correct. 
Recordkeeping available - Yes (and teacher modification capability) 
Ratings HS-66 
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Title - Shutt^rbug's Pattarns 

P\il>lisher - Learning Technologies, Inc. 
Hardware Requirements - Apple II line, Commodore 64 
Additional Hardware * None 
Software Type - Skills practice 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 
Nimber - No 

Classification Yes (2) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - Pattern completion activities. 
Recordkeeping available - No 
Ratings - HS--36 



Title - Sisse and Logic 
Publisher - Hartley Courseware, Inc* 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 
Number ^ No 

Classification - yes(l) 
Seriation - Yes (1,2, 4) 
Spatial Relations - No 
Time - No 

Description - 4 games in which child matches objects by size, 
selects the object that comes next in a series, or 
creates a matching set* 

Recordkeeping available - No 

Ratings - HS-77 



Title - SooPix 

Publisher - American Guidance Service 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 
Number - No 

Classification - Yes (2, 4) 
Seriation - No 
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Spatial Relations - No 
Time - No 

Description - 3 activities in which child decides if an object 

belongs to a given category. 
Recordkeeping available - Yes 
Ratings - HS-61 



Title ^ Spmottship Lost 

Publisher • Educational Activities, Inc. 

Hardware Requirements - Apple II line 

Additional Hardware - None 

Software Type - Tutorial 

Audience - Normal children 

Age - 4 - 7 

Topics Covered - 

Number - No 

Classification - No 

Seriation - No 

Spatial Relations - Yes 

Time - No 

Description Based on the work of Piaget, focuses on two stages 
of spatial development; Use of directional concepts 
from the child's point of view and from another's 
point of view. 

Recordkeeping available ~ No 

Ratings - None 



Title - 8pao# Waste Race 

Publisher - Sunburst communications, Inc. 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice 
Audience - Normal children 
Age - 3 - 7 
Topics Covered - 

Number - Yes(3,4) 

Classification - No 

Seriation - No 

Spatial Relations - Yes (4) 

Time - No 

Description - Theme related drill and practice in counting, number 

recognition, and spatial concepts. 
Recordkeeping available - No 
Ratings - HS-48 



Title * Spatial Relations: 3 Geometric Shapes 

Publisher - Aquarius People Materials 
Hardware Requirements - Apple II line 
Additional Hardware - None 
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Software Type - Skills practice, drill 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 

Number - No 

Classification - No 

Seriation - No 

Spatial Relations - Yes 

Time - No 

Description - Activities to practice recognizing and constructing 

geometric shapes « 
Recordkeeping available - No 
Ratings - None 

Title - Stepping Stones Level 1 (and Level 2) 

Publisher - Compu-Teach 

Hardware Requirements - Apple II line, Macintosh, IBM 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal children 

Age - 2 - 7 

Topics Covered - 

Number - Yes (2, 3, 4) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Activities in counting* 
Recordkeeping available - No 
Ratings - HS-59(58) 



Title - Stickybear Numbers 

Publisher - Weekly Reader Software 

Hardware Requirements - Apple II line, IBM, Commodore 64 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Number - Yes (3, 4,7) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - 25 counting activities* 
Recordkeeping available - No 
Ratings - HS-64 



Title - Stickybear Oppositos 
Publisher - Weekly Reader Software 
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Hardware Requirements - Apple II line, Coitaaodore 64 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Number - No 

Classification • No 

Seriation - Yes(l) 

Spatial Relations - Yes (4) 

Time - No 

Description - 21 activities using antonym pairs such as up/down, 

full/empty, and in front/behind 
'Kecordkeepii;g available - No 

Ratings HS-73; EPIE-Recommended with reservations 



Title - Stickybaar Shapes 

Publisher - Weekly Reader Software 

Heurdware Requirements - Apple II line. Commodore 64 

Additional Hardware - Joystick or game paddles optional 

Software Type - Drill 

Audience - Normal children 

Age - 3 - 6 

Topics Covered - 

Number - No 

Classification - No 

Seriation - No 

Spatial Relations - Yes (8) 

Time - No 

Description - 3 activities to reinforce shape recognition: name 

a shape, find a shape, and pick a shape. 
Recordkeeping available - No 

Ratings - HS-70; EPIE-Recommended with reservations 



Title - The Sweet Shop 
Publisher - D.C. Heath & Company 

Hardware Requirements - Apple II line. Commodore 64 

Additional Hardware - None 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 7 

Topics Covered - 

Number - Yes (3) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Activities to match numerals with a number of 

objects. 
Recordkeeping available - No 
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Ratings - HS-54 



Title - Talk Kbont a Walk 
Publisher - Queue, Inc. 
Hardware Requirements - Apple II line 
Additional Hardware - None 
Software Type Skills practice 
Audience - Normal children 
Age - 4 - 6 
Topics Covered - 
Number - No 

Classification - Yes (2) 
Seriation - No 
Spatial Relations - Yes (6) 
Time - No 

Description - 2 activj cies in which the child must determine if 
household objects are in the appropriate room 
(classifying by storage location or use location) . 

Recordkeeping available - No 

Ratings - HS-56 



Title - Teddy Bears coiuting Fun 
Publisher - Micro Learningware 
Hardware Requ5.rements - Apple II line 
Additional Hardware - None 
Software Type - Skills practice, drill 
Audience - Normal children 
Age - 4 - 6 
Topics Covered - 

Number - Yes 

Classification - No 

Seriation ~ No 

Spatial Relations - No 

Time - No 

Description - Practice in counting and one-to-one correspondence. 
Recordkeeping available - No 
Ratings - None 



Title - Tonk in the Land of Buddy-Bots 
Publisher - Mindscape, Inc. 

Hardware Requirements - Apple II line, IBM, Commodore 64, Atari 

Additional Hardware - Joystick optional 

Software Type - Skills practice 

Audience - Normal children 

Age - 4 - 7 

Topics Covered - 

Number - No 

Classification - No 

Seriation - No 
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Spatial Relations - Yes (1,5, 7) 
Time - No 

Description - Child moves Tonk through a 65 screen landscape 
filled with robot parts, sky holes and enemy 
soldiers. Along the way, Tonk can stop to play 1 
of 6 games cn memory, matching, and spatial 
relations. 

Recordkeeping available - No 

Ratings - HS-56 



Title - Touch and tfatc^ 

Publisher ^ ECS 

Hardware Requirements - Apple II line 
Additional Hardware - Touch Window required 
Software Type ^ Skills practice 
Audience - Normal children 
Age - 3 - 6 
Topics Covered - 
Number - No 

Classification - Yes (2, 4) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - Child touches the screen to identify identical, 
associated or different pictures among 4 that are 
shown. 

Recordkeeping available - No 
Ratings - HS-65 



Title - Up t Add "Em 

Publisher - Spinnaker Software Corporation 

Hardware Requirements - Apple II line, IBM, Commodore 64 

Additional Hardware - Joystick optional 

Software Type - Skills practice 

Audience - Normal children 

Age - 3 - 7 

Topics Covered - 

Number - Yes(l,3,4,7) 

Classification - No 

Seriation - No 

Spatial Relations - No 

Time - No 

Description - Child completes a rainbow by matching numbers to 
sets, sets to sets, and doing simple addition and 
subtraction problems. 

Recordkeeping available - No 

Ratings - HS-75 



Title - Webster's Numbers 
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Publisher - EduWare 

Hardware Requirements - Apple II line, Commodore 64 
Additional Hardware - Joystick or game paddles required 
Software Type - Skills practice 
Audience - Normal children 
Age - 4 - 7 
Topics Covered - 

Number - Yes (3, 4) 

Classification - No 

Seriation ^ No 

Spatial Relations • Yes (1,2,4) 
Time - No 

Description - 4 games in which child moves a character or shape 
to reach numbers in order, match ntimerals to sets, 
match a model, or arrange blocks in numerical order* 

Recordkeeping available ^ No 

Ratings HS-67; EPIE-Recommended with reservations 



Title - Words and Conoapts (and Words and Concepts II and III) 

Publisher - Laureate Learning Systems 
Hardware Requirements - Apple II line 

Additional Hardware - Touch Window or Switch optional; Echo speech 

synthesizer required. 
Software Type - Skills practice 

Audience Language delayed and/or motor impaired children 
Age - 3 - up 
Topics Covered - 
Number - No 

Classification - Yes (1,2,4) 
Seriation - No 
Spatial Relations - No 
Time - No 

Description - Shows 3 objects and, using the Touch Window, switch, 
or number keys, child responds to a question voiced 
by the Echo. Provides practice identifying, 
categorizing, associating and discriminating 40 
common nouns. 

Recordkeeping available - Yes (and teacher modification capability) 
Ratings - HS-80 
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Preschool Math & Science SBIR Telephone Interview 



INTERVIEWEE 



jj^j£ PHONE NO. 

AFHLIATION EXPERTISE 

ADDRESS 



I. DEMOGRAPHIC BACKGROUND 



1 - E3q)cricncc in early childhood education? CH YES 

□ NO 



YEARS 



1 2. Experience in spedsl education? 



□ YES 



YEA.IS 



WITH COGNmVELY IMPAIRED PRESCHOOLERS? 

□ YES 

□ NO 

□ NO 



3. Experience in math/science education? D YES 



□ NO 



.YEARS 

WHAT AGE GROUPS? 



1 4. Experience in computers/software 
development for young children? 



□ YES 



YEARS 



□ AS A REVIEWER? 

□ AS A DEVELOPER? 

□ AS A TEACHER/ADMINISTRATOR? 

□ NO 



5. Experience in videodisc development? D YES 



.YEARS 

WHAT AGE GROUPS? 



WITH HANDICAPPED CHILDREN? 

□ YES 

□ NO 

□ NO . 
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II« DESIGN AND APPROACH 



1 . How applicable do you think research on software for preschoolers is to the use of 
videodisc with 3 to 5 year olds? 



2 . How long do you think we can expect mildly cognitively impaired 3 to 5 year olds to sit at 
a con[q)uter using a videodisc? 



2a. Would there be any q)preciable difference in the time that nonhandicapped children 
could spend at a computer? 



3 . What can be done to maximize the children's interest in using the videodisc? 



3a. Ate you aware of any research on the use of videodisc as a motivational tool for 
young children? 



4. What suggestions would you make in terms of graphics? For example, should there be 
more video and less conq)utcr graphics? What about use of animation? Does it help or is it 
distracting? What about use of written words as labels, etc.? 
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II. DESIGN AND APPROACH [continued] 



5. Should all learners be presented with a variety of strategies or should one strategy be 
primary and alternative strategies be presented only to those who don't get the first way? 



6. Should there be recordkeeping system? If so, what information, other tiian number of 
attempts, should be provided? 



7 . What should be tiie teacher's role? 



8 . What techniques/strategies are you familiar with tiiat you think would enhance this effort? 
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in. CONTENT 



1 . Do you think the proposed videodisc should be used for introducing content, as a 
rcinfoiccr of content already learned, or fw a combination of both? 



2. Do you have any suggestions for integrating the videodisc into ongoing preschool 
programs? 



3 . Do you think we can use the same concepts as foundations for both math and science, or 
do you feel tiiere should be a delineation between the two? 



4. How many concepts is it feasible to include? Would you suggest fewer concepts in more 
(tepth or multiple concepts at an intttxiuctory level? 
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III. CONTENT (continued] 

5 . Here arc some topics we've been considering focuang on in the videodisc: 

CLASSIFICATION [including observing attributes, sorting, and comparing and contrasting] 
SERIALIZATION [arranging things according to properties such as height, weight, and 

temperature] 

NUMBER [one-to-one correspondence, counting 

TIME [units of time, sequencing of time] 

How do you react to tiiesc? To you agree with this approach, or would you go another route? 
What otiier topics would you feel it's impOTtant to include as foundations for math and science? 



IV. ADDITIONAL THOUGHTS AND RECOMMENDATIONS 
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Preschool Math & Science SBIR Telephone Interview 



INTERVIEWEE \f)o*ff/^ "^it Ji^^Wt 



DATEa|l5jla_ PHONE NO. ^l^f T l) ^ 

AFRLIATION fidfcifnhr'l ^rt^ikf^ EXPERTISE ^fiy tiulJ W V 





I. DEMOGRAPHIC BACKGROUND 



1. Experience in early childhood education? 


C3^YES 
□ NO 


jT* years 

• 1 


2. Experience in ^ial education? 


n YFS YEARS 

WITH COGNITIVELY IMPAIRED PRESCHOOLERS? 

□ YES 

□ NO 

0^NO 


3. Experience in math/science education? 


C3^YES 
□ NO 


i YEARS 

WHAT AGE GROUPS? 


4. Experience in computers/software 
development for young children? 


r*rYF5; iT YEARS 

13^ AS A REVIEWER? 

B^AC A DEVELOPER? 

□ AS A TEACHER/ADMINISTRATOR? 

□ NO 


5. Experience in videodisc development? 


□ YES 


YEARS 

WHAT AGE GROUPS? 




WITH HANDICAPPED CHILDREN? ' 

□ YES 

□ NO 

B'no 



ERIC 



II. DESIGN AND APPROACH 

1 . How applicable do you think research on software for preschoolers is to the use of 
videodisc with 3 to 5 year olds? 

t^XJjj^ MJit fcoAjwj^^jfaJg uyV^ eJLAdM . r^, fin tf<MMirfV 



2. How long do you think we can expect mildly cognitively impaired 3 to 5 year olds to sit at 
a computer using a videodisc? 



r 

2a 



Wd there be any appreciable difference m thcrtime that nonhandicappcd children 
could speml at a computer? 

A/l JUjli^ 



3 . What can be done to maximize the children's interest in using thi videodisc? 

/) ^^ff W f,^^ 



_ motivational tool for 

young children? 



'5aJ^ Mt JoIfJwareof alS?^ search Sf th?tse of videodisc as a moQA 



4. What suggestions would you make in terms of graphics? For example, should there be 
more video and less computer graphics? What about use of animation? Does it help or is it 
distracting? What about use of written words as labels, etc.? 
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II. DESIGN AND APPROACH [continued] 
5 



Should all learners be presented with a variety of strategies or should one strategy be 
primary and alternative strategies be presented only to those who don't get the first way? 



6. Should there be recordkeeping system? If so, what information, other than number of 
attempts, should be provided? 

'TVa-Jt •l^A fc. A ^ 'trjtUf Jl^^u. '^•"^ V ^'-^ yit^ 



7 . What should be the teacher's role? 



XT 



8 . What techniques/strategies are you familiar with that you think would enhance this effort? 
fi. 4^ r«ht^. liM^ " Cu^ 
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III. CONTENT 



1 . Do you think the proposed videodisc should be used for introducing content, as a 
reinforcer of content already learned, or for a combinadon of both? 

6^ Mf ,^ (U>-<^^'*^- 



2. Do you have any suggestions for integrating the videodisc into ongoing preschool 



programs? 



3 . Do you diink we can use the same concepts as foundations for both matii and science, or 
do you feel tiierc shoidd be a delineation between the two? 



4. How many concepts is it feasible to include? Would you suggest feww concepts in more 
depth OT multiple concepts at an introductory level? 
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III. CONTENT [continued] 

5 . Here are some topics we've been considering focusing on in the videodisc: 

CLASSIFICATION [including observing attributes, sorting, and comparing and contrasting] 
SERIALIZATION [arranging things according to properties such as height, weight, and 

temperature] 

NUMBER [one-to-one correspondence, counting 

TIME [units of time, sequencing of time] 

How do you react to these? Do you agree witii diis approach, or would you go another route? 
What other topics would you feel it's impOTtant to include as foundations for matii and science? 



IV. ADDITIONAL THOUGHTS AND RECOMMENDATIONS 



ERIC 
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Preschool Math & Science SBIR Telephone Interview 



INTERVIEWEE J^»-i>. l>»vf?^&At 



DATE U^lfeft^ 



PHONE NO. Ugl - 



AFnUATION ^^i^ ni^dU^ EXPERTISE ym<Mhttiy ift to^ C|^P <Uuttl/ 
ADDRESS OvluCA^.-k^ Li>b SaA^ gO«»rpotev& 
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I. DEMOGRAPHIC BACKGROUND 



2. Experience in ^)ccial education? 



. Experience in early childhood education? 0' YES YEARS 

□ NO 



S'YES /O YEARS 

WITH COGNmVELY IMPAIRED PRESCHOOmiS? 

©'yes (iyiA)Asi^<«iKW tMd#«\j 

□ NO 

□ NO 



3. Experience in math/science education? 



□^YES 



□ NO 



.YEARS 

WHAT AGE GROUPS? 



4. Experience in computcts/softwarc 
development for young children? 



Q^ES YEARS 

□ AS A REVIEWER? 

□ AS A DEVELOPER? 

Q^AS A TEACHER/ADMINISTRATOR? 

□ NO 



5. Experience in videodisc development? D YES 



YEARS 

WHAT AGE GROUPS? 



WITH HANDICAPPED CHILDREN? 

□ YES 

□ NO 

NO 
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II. DESIGN AND APPROACH 

1 . How applicable do you think research on software for preschoolers is to the use of 
videodisc with 3 to 5 year olds? 



2 . How long do you think we can expect mildly cognitively impaired 3 to 5 year olds to sit at 
a computer using a videodisc? 



2a. Would there be any appreciable difference in the time that nonhandicapped children 
could spend at a computer? ^ • 

0^^^^ ^^^^^ /% M 

3 . What can be done to maximize the children's interest in using the videodisc? 



3a. Are you aware of any research on the use of videodisc as a motivational tool for 
young children? 



What suggestions would you make in terms of graphics? For example, should there be 
more video and less computer graphics? What about use of animation? Does it help or is it 
distracting? What about use of written words as labels, etc.? 



^ >^ sUJJ^U f^jJL. O^j^Jt^ TP^jj^ ^ ^tJ- 



II. DESIGN AND APPROACH [continued] 



5 . Should all learners be presented with a variety of strategies or should one strategy be 
primary and alternative strategies be presented only to those who don't get the first way? 

aZ/a- 



Should there be recordkeeping system? If so, what information, other than number of 
attempts, should be provided? 



7 . What should be the teacher's role? 

^jtc^cL^ s<u>jy Aiy^ dj Mu adiMUj cm^ . CJM^ 

8 . What techniques/strategies are you familiar with that you think would enhance this effort? 

^ 5^*^ 4*^ ^ JU* 142 

V*^^ f\S:>fk^i cU c*w*>v^ 



ilL CONTENT 



L Do you think the proposed videodisc should le used for introducing content, as a 
rcinforcer of content already learned, or for a combination of both? 



Ca^ do 



2. Do you have any suggestions for integrating the videodisc into ongoing preschool 
prograim? 



Do you tiiink we can use the same concepts as foundations for both math and science, or 
do you feel there should be a delineation between the two? 

C a^ Ci^i4n^ 



4. How many concepts is it feasible to include? Would you suggest fewer concepts in more 
deptii or multiple concepts at an introductory level? 



ERIC 
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in. CONTENT [continued] 

5 . Here are some topics we've been considering focusing on in the videodisc: 

CLASSIFICATION [including observing attributes, sorting, and comparing and contrasting] 
SERIALIZATION [arranging things according to properties such as height, weight, and 

temperature] 

NUMBER [one-to-one correspondence, counting 

TIME [units of time, sequencing of time] 

How do you react to these? Do you agree with this approach, or would you go another route? 
What other topics would you feel it's important to include liS foundations for math and science? 

x 



IV. ADDITIONAL THOUGHTS AND RECOMMENDATIONS 



INTERVIEWEE 
DATE fi\t^}^^ 



Preschool Math & Science SBIR Telephone Interview 



PHONE NO. (aisO J^L=-ia^ 



ft -Oil f liifjAh /M 'i /*>»V»**A &t> t4 

ArriuAiivi^ UAZuan — n rg * — , ^ ' I ' * » 

^.e. ^ Uttfe^ti^ — 



I. DEMOGRAPHIC BACKGROUND 



1. Experience in early childhood education? O'yES 

□ NO 



Jit— YEARS 



2. Experience in special education? 



i3'YES 



_i YEARS 



> PRESCHOOLERS? 



WITH COGNmVELY IMPAIRED 1 

B'YES |^<|L^w«(^«AINLJL cJvJd' »w 

□ NO 

□ NO 



3. Experience in math/science education? 



0 YES 



□ NO 



f YEARS 
WHAT AGE GROUPS? 

otJt 



4. Experience in computers/software 
development for young children? 



Q^YES r" YEARS 

AS A REVIEWER? /<^6Seft/Ul/<.t 

□ AS A DEVELOPER? 

□ AS A TEACHER/ADMINISTRATOR? 

□ NO 



5. Experience in videodisc development? d YES 



.YEARS 

WHAT AGE GROUPS? 



WITH HANDICAPPED CHILDREN? 

□ YES 

□ NO 

B^O 
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II. DESIGN AND APPROACH 

1 . How applicable do you think research on software for preschoolers is to the use of 
videodisc with 3 to 5 year olds? 



2 . How long do you think we can expect mildly cognitively impaired 3 to 5 year olds to sit at 
a computer using a videodisc? 

A>r rL o^ri. cA^e^ — 23 

2a. Would there be any appreciable difference in the time that nonhandicapped children 
could spend at a computer? 

iJo . 



3 . What can be done to maximize the children's interest in using the videodisc? 



aVJttdUu. »4tfo!4iM a>*4rJiU loc4^ »>vJ-ti-JU«^£^'Hc£/v-4o 

3a. Are you aware of any research on the use of videodisc as a motivational tool tor 
young children? 



4. What suggestions would you make in terms of graphics? For example, should there be 
more video and less computer graphics? What about use of animation? Does it help or is it 
distracting? What about use of written words as labels, etc.? 
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II. DESIGN AND APPROACH [continued] 



5 . Should all learners be presented with a variety of strategies or should one strategy be 
primary and alternative strategies be presented only to those who don't get the first way? 

a:f A dUkh AiU^ n^f^ ^^P^ J rts^ Ni^/,^ ^ CK tLf^ 



6 . Should there be recordkeeping system? If so, what information, other than number of 
attempts, should be provided? 

^cK ^ ^^t^-^^LH , . 

i^O^tSL A tJk<^ W^j*^ 'i^AaLufciifAj fl^W^tlg^^ M 
A**Ji_^^lflfei 



7 . What should be the teacher's role? 

jJ^j. AJA ^rtti^Ai^ « _ 

8 . What techniques/strategies arc you familiar with that you diink would enhance this effort? 
'BftS^ •k'^^Tvs* Mm^^ fir t h 4 aj m >hiJ fXou^^^t^^ ^d^*^^sXXki ♦ 
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III. CONTENT 



1 . Do you think the proposed videodisc should be used for introducing content, as a 
itinforccr of content abcady learned, or for a combination of both? 

"^^^ — 



2. Do you have any suggestions for integrating the videodisc into ongoing preschool 
programs? 



3 . Do you think we can use the same concepts as foundations for both math and science, or 
do you feel there should be a delineation between the two? 



4. How many concepts is it feasible to include? Would you suggest fewer concepts in more 
deptii or multiple concepts at an introductory level? 

-Oilt 



ERIC 
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III. CONTENT [continued] 

5 . Here arc some topics we've been considering focusing on in the videodisc: 

CLASSIFICATION [including observing attributes, sorting, and comparing and contrasting] 
SERIALIZATION [arranging things according to properties such as height, weight, and 
tenq>erature] 

NUMBER [one-to-one correspondence, counting 

TIME [units of time, sequencing of time] 

How do you react to these? Do you agree with this approach, or would you go another route? 
What other topics would you feel it's important to include as foundations for math and science? 

g)^aflk> ciMuu 



IV. ADDITIONAL THOUGHTS AND RECOMMENDATIONS 



ERIC 
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Preschool Math & Science SBIR Telephone Interview 



INTERVIEWEE 

DATE \\ 



PHONE NO. ?33. - Ibl'O 



OAlE M |T f*1 * " ^ . . * 

AFFILIATION fAvrr^ Ptf^^^^ EXPERTISE fi f Wl^ rln UU^ ^n o b €Aur ^ 

ADDRESS .ftitt^^ilb^OS&f 



I. DEMOGRAPHIC BACKGROUND 



ERIC 



2. Experience in ^)ccial education? 



Experience in early childhood education? B'yES 

□ NO 



II YEARS 



C3^YES I I YEARS 

WITH COGNmVELY IMPAIRED PRESCHOOLERS? 
0"YES 
□ NO 

□ NO 



3. Experience in math/science education? 0-YES 



□ NO 



YEARS 

WHAT AGE GROUPS? 



4 aiJs 



4. Experience in computcrs/softvir-are 
development for young children? 



Q'yES !r YEARS 

AREvrnwER-jZ/ecseAfeiCffc^ 

□ AS A DEVELOPER? 

□ AS A TEACHER/ADMINISTRATOR? 

□ NO 



5. Experience in videodisc development? 



□ YES 



.YEARS 

WHAT AGE GROUPS? 



WITH HANDICAPPED CHILDREN? 

□ YES 

□ NO 

[3^N0 . 
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IL DESIGN AND APPROACH 

1 . How applicable do you think research on software for preschoolers is to the use of 
videodisc widi 3 to 5 year olds? 



2 . How long do you think we can expect mildly cognitively inipaired 3 to 5 year olds to sit at 
a conq)uter using a videodisc? 



2a. Would there be any ^preciable difference in the time that nonhandicapped children 
could spend at a computer? 




3 . What can be done to maximize the children's interest in using the videodisc? 

3a. Arc you aware of any research on the use of videodisc as a motivational tool for 
young children? 

^ 



4. What suggestions would you make in terms of graphics? For example, should there be 
more video and less coiiq)uter graphics? Wl;at about use of animation? Does it help or is it 
distracting? What about use of written words as labels, etc.? 

7.} /^'ttt^Xu^ Ui^ArA, jhlJ- tf^tf<^=^ jJ- kJlii -bJ** ff^aJ *^^ 
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II* DESIGN AND APPROACH [continued] 



5 . Should all learners be presented with a variety of strategies or should one strategy be 
primary and alternative strategies be presented only to fiiose who don't get the first way? 



6 . Should there be recordkeeping system? If so, what information, other than number of 
attempts, should be provided? 



7 . What should be the teacher's role? 



What techniques/strategies are you familiar with that you think would enhance this effort? 



ERIC 
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Ill, CONTENT 

1 • Do you think the proposed videodisc should be used for introducing content, as a 
itinforcer of content already learned, or for a combination of both? 



2 . Do you have any suggestions for integrating the videodisc into ongoing preschool 
programs? 



3 . Do you think we can use the same concepts as foundations for both math and science, or 
do you feel there should be a delineation between the two? 



4. How many concepts is it feasible to include? Would you suggest fewer concepts in more 
depth or multiple concepts at an introductory level? 



ERIC 



'153 



III. CONTENT [continued] 

5 . Here are some topics we've been considering focusing on in the videodisc: 

CLASSIFICATION [including observing attributes, sorting, and comparing and contrasting] 
SERIALIZATION [arranging things according to properties such as height, weight, and 

temperature] 

NUMBER [one-to-one correspondence, counting 

TIME [units of time, sequencing of time] 

How do you react to these? Do you agree with this approach, or would you go another route? 
What other topics would you feel it's important to include sls foundations for math and science? 



IV. ADDITIONAL THOUGHTS AND RECOMMENDATIONS 



<^ kA^AOiUvt »tU**A. KAyut^cx. 'yyabfev- g Se4^^S. S'-kl^j 
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Preschool Math & Science SBIR Telephone Interview 

INTERVIEWEE !Df.lWnid SKadiL- 

DATE Ujlto|y*| PHONE NO. •'tC(^:» 

AFFILIATION IV^J^gsSoT EXPERTISE Cotrjok^ iclLi^ 4n t^k^ clJAim^^ 

ADDRESS OrwgW«(kj ^We^«AJu 



I. DEMOGRAPHIC BACKGROUND 



1 

X * 


pYrv*riftiv*i* in ftjirlv rhildhnnfi fv1iip^Hf>n*? 


0" YES 
□ NO 




YEARS 


2. 


Experience in special education? 


□ YES YEARS 

WITH COGNinVELY IMPAIRED PRESCHOOLERS? 

□ YES 

□ NO 

Q^NO 


3. 


Experience in math/science education? 


□ YES 
13^0 




YEARS 

WHAT AGE GROUPS? 


4. 


Experience in computers/software 
development for young children? 


Q^YES 




YEARS 




□ 

□ NO 


AS A REVIEWER? 

AS A DEVELOPER? 

AS A TEACHER/ADMINISTRATOR? 


5. 


Experience in videodisc develq)ment? 


□ YES 




YEARS 


WHAT AGE GROUPS? 

WITH HANDICAPPED CHILDREN? 

□ YES 

□ NO 

□"no 
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II. DESIGN AND APPROACH 

1 . How applicable do you think research on software for preschoolers is to the use of 
videodisc with 3 to 5 year old?? 



2 . How long do you think we can expect mildly cognitivcly impaired 3 to 5 year olds to sit at 
a computer using a videodisc? 

2a. Would there be any appreciable difference in the time that nonhandicappcd children 
could spend at a computer? 

-m 



3 . What can be done to maximize the children's interest in using the videodisc? 

3ar Are youaware of any research on the ua of videodisc as a motivational tool f(X 
young children? 

iUflfc 



ERIC 



4 . What suggestions would you make in terms of graphics? For example, should there be 
more video and less computer graphics? What about use of animation? Does it help cx is it 
distracting? What about use of written words as labels, etc.? 



II. DESIGN AND APPROACH [continued] 

5 . Should all learners be presented with a variety of strategies or should one strategy be 
primary and alternative strategies be presented only to those who don't get the first way? 



6 . Should there be recordkeeping system? If so, what information, other than number of 
attempts, should be provided? 



7 . What should be the teacher's role? 

8 . What techniques/strategies are you familiar with that you think would enhance this effort? 



ERIC 
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III. CONTENT 



1 . Do you think the proposed videodisc should be used for introducing content, as a 
reinforccr of content aheady learned, or for a combination of both? 



2 . Do you have any suggestions for integrating the videodisc into ongoing preschool 
programs? 

^f^Ji Cltj-U ^^^OA? €^^i^k^^ ^^i^t^Af^^ 



3 . Do you think we can use the same concepts as foundations for both math and science, or 
do you feel there should be a delineation between the two? 

^ ^ 



How many concepts is it feasible to include? Would you suggest fewer concepts in more 
depth or multiple concepts at an introductory level? 





ERIC 
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IIL CONTENT [continued] 

5. Here are some topics we've been considering focusing on in the videodisc: 

CLASSIFICATION [including observing attributes, sorting, and comparing and contrasting] 
SERIALIZATION [arranging things according to properties such as height, weight, and 

temperature] 

NUMBER [one-to-one correspondence, counting 

TIME [units of time, sequencing of time] 

How do you react to these? Do you agree with this approach, or would you go another route? 
What other topics would you feel it's important to include ?is foundations for math and science? 

L^iC 0i- : ^\^<J^ ( "T€cAk^\ ft^ ^ ^ StW^ru^^A^ 

?AiievA^ [c<y*NML^\^ — 



IV. ADDITIONAL THOUGHTS AND RECOMMENDATIONS 

4^ ii^ Ms >raA^^«Jitfc< 

(wftl^^ s3f v>»/^ fc^ ^ g ii<^< "^^^ ^ 

t^A^ J- iroj ti/a>^ 'Kr* inc^ — 

ytcd-^^ ^u^4(>fU^ 
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Preschool Math & Science SBIR Telephone Interview 



INTERVIEWEE "Jvn ll^aiy^n _ — 

DATE il/fS-/t1 PHONE NO. l^t"^) gS*/ - S3P^ _ 

AFFILIATION T>-^«^ ^ CAMj^ EXPERTISE yl'j*r^ivh <^^l^cM (f^ 

euA T#clt>cplfl^ ' 



ADDRESS 



I. DEMOGRAPHIC BACKGROUND 



1. Experience in early childhood education? B^YES 

□ NO 



ca.^ YEARS 



2. Experience in ^ial education? 



Q^YES 



^ YEARS 



WITH COGNrnVELY IMPAIRED PRESCHOOLERS? 
□^ES 
□ NO 

□ NO 



3. Experience in math/science education? 



0 YES 



□ NO 



) YEARS 

WHAT AGE GROUPS? 



4. Experience in computers/software 
development for young children? 



IB' YES 



YEARS 



B^AS A REVIEWER? 

& AS A DEVELOPER? 

□'I^S A TEACHER/ADMINISTRATOR? 

□ NO 



5. Experience in videodisc development? B^YES 



b YEARS 

WHAT AGE GROUPS? 



WITH HANDICAPPED CHILDREN? 
□ YES 
□^0 

□ no - 



ERIC 
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II. DESIGN AND APPROACH 

1 . How applicable do you think research on software for preschoolers is to the use of 
videodisc with 3 to 5 year olds? 

2 . How long do youtiink we can cftcpect niildly cognitiVcly impaired 3 to 5 year olds to sit at j ) 
a computer using a videodisc? ^ 

2a. Would there be any appreciable difference in the time that nonhandicapped children 
could spend at a computer? 



3 . What can be done to maximize the children's interest in using the videodisc? 

aware of any research on the use of videodisc as a modvadonal tool for 
young children? 



i. What suggestions would you make in terms of graphics? For example, should there be 
more video and less computer graphics? What about use of animation? Does it help or is it 
distracting? What about use of written words as labels, etc.? 



ERIC 
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II. DESIGN AND APPROACH [coniinued] 

5 . Should all learners be presented with a variety of strategies or should one strategy be 
primary and alternative strategies be presented only to those who don't get the first way? 



attempts, should be provided? . 
i)Ti4- Acxdv .*jLe^.^ -zj^ew^ tS^^^ AkJU i^cli ^CtdL . 



7 . What should be the teacher's role? 



8 . What techniques/strategies are you familiar with that you think would enhance this effort? 



3 
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III. CONTENT 



1 . Do you think the proposed videodisc should be used for introducing content, as a 
rcinforccr of content already learned, or for a combination of both? 



2. Do you have any suggestions for integrating the videodisc into ongoing preschool 
programs? 

3 . Do you think we can use the same concepts as foundations for both math and science, or 
do you feel there should be a delineation between the two? 



4. How many concepts is it feasible to include? Would you suggest fewer concepts in more 
depth or multiple concepts at an introductory level? 



ERIC 
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III. CONTENT [continued] 

5 . Here are some topics we've been considering focusing on in the videodisc: 

CLASSIFICATION [including observing attributes, sorting, znd comparing and contrasting) 
SERIALIZATION [arranging things according to properties such as height, weight, and 

temperature] 

NUMBER [one-to-one correspondence, counting 

TIME [units of rime, sequencing of time] 

How do you react to these? Do you agree with this approach, or would you go another route? 
What odier topics would you feel it's important to include as foundations for madi and science? 

Cuts -h^ i,^<r.%tm"^ gg^AJ. 'L'-kAiU^^' 



IV. ADDITIONAL THOUGHTS AND RECOMMENDATIONS 



(})-k0^U. u^-Uf- ^ xkdi^Ji^ ^ityJkl 



ERIC 
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Preschool Math & Science SBIR Telephone Interview 



INTERVIEWEE U3ptftr<|^ 

DATE II /MOT PHONE NO. (^Cg) jQO . 

AFHUATION A^^^A P^aUcw ^ EXPERTISE F^^ ^ ^cf»»*(lt^^ Sg^ c/ 

ADPnEM MakN^Se ***>Og^ajufaLK»> 

AAm^A \)l\\^\t\^ — 



I. PEMOGRAPHIC BACKGROUND 



1. Experience in early childhood education? 


Q^YES 
□ NO 


V YEARS 


2. Experience in ^xcial education? 


□ YES 


YEARS 




wrracoGNrnvELY impaired preschoolers? 

□ YES 

□ NO 

B^NO 


3. Experience in math/science education? 


Q^YES 
□ NO 


,^0 YEARS 

WHAT AGE GROUPS? 


4. Experience in computers/sof. -are 


□ YES 


YEARS 



development for young chUdrcn? □ AS A REVIEWER? 

□ AS A DEVELOPER? 

□ AS ATEACHER/ADMINIS-mATOR? 



(3^0 



5. Experience in \ddeodisc development? [2^ YES YEARS 

WHAT AGE GROUPS? 

^y/LUL^ 9AAlJ-% 

WITH HANDICAPPED CHILr '"EN? 
□ YES 
B^NO 

□ NO 



1 
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IL DESIGN AND APPROACH 

1 . How applicable do you think research on software for preschoolers is to the use of 
videodisc with 3 to 5 year olds? 



2. How long do you think we can expect mildly cognitively impaired 3 to 5 year olds to sit at 
a computer using a videodisc? 





2a. Would there be any appreciable difference • * the time that nonhandicapped children 
could spend at a computer? 

Aj/e- - — 



3 . What can be done to maximize the children's interest in using the videodisc? 



3a. Arc you aware of any research on the use of videodisc as a motivational tool for 
young children? 

m/a 



4. What suggestions would you make in terms of graphics? For example, should there be 
more video and less computer graphics? What about use of animation? Does it help or is it 
distracting? What about use of written words as labels, etc.? 
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II. DESIGN AND APPROACH [continued] 



5 . Should all learners be presented with a variety of strategies or should one strategy be 
primary and alternative strategies be presented only to those who don't get the first way? 





6 . Should there be recordkeeping system? If so, what information, other than number of 
attempts, should be provided? 

cuAaJU * — Aj^lts 



7 . What should be the teacher's role? 

3>)S^j. Sk^jU ^<jLc> /^j^ yA/ y^^ WM)JSZL»£a iti U^-^ >x>^ec>v> 

8 . What techniques/strategies are you familiar with that you think would enhance this effon? 



ERIC 
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III. CONTENT 

1 . Do you think the proposed videodisc should be used for introducing content, as a 
reinforccr of content already learned, or for a combination of both? 

l^r* ^ 'Xoy >j\SuU>kjUt:^ \/L luifli -to A<Uwfir>£jL u^*^cj^ Jl<aus<oL 



2. Do you have any suggestions for integrating the videodisc into ongoing preschool 
programs? 



3. Do you think we can use the same concepts as foundations for both math and science, or 
do you feel there should be a delineation between die two? 



4 . How many concepts is it feasible to include? Would you suggest fewer concepts in more 
depth or multiple concepts at an introductory level? 
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IIL CONTENT [continued] 

5. Here are some topics weVe been considering focusing on in the videodisc: 

CLASSIFICATION [including observing attributes, sorting, and comparing and contrasting] 
SERIALIZATION [arranging tilings according to properties such as height, weight, and 

temperature] 

NUMBER [one-to-one correspondence, counting 

TIME [units of time, sequencing of time] 

How do you react to these? Do you agree with this approach, or would you go another route? 
What other topics would you feel it's important to include ?is foundations for math and science? 

t^^i^t^^tjft^ 



!V. ADDITIONAL THOUGHTS AND RECOMMENDATIONS 
Ai^WL r^l^ ^X-ScM^ifi a^^-<*^a/k JUJ^J. 
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Appendix F 
Summary of Design Team Meeting 
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SUMMARY 

DESIGN TEAM MEETING: DECEMBER 18, 1989 
OSEP-Funded SBIR Feasibility Study 
Investigation of Interactive Technologies 
For Early Math and Science Concepts 
For Preschool Children 



Meeting Participants: 

Louise Appell, Macro Systems 

Ellen Bialo, Interactive Educational Systems Design 

Laura Colker, Macro Systems 

Jane Hauser, OSEP 

Carolyn Harris, Macro Systems 

David Hopwood, Video Software Associates 

Elaine Robey, Macro Systems 



Prior to the meeting, participants received copies of the literature review and proposed 
agenda. 

Following introductory remarks by Louise Appell, Laura Colker gave an overview of the 
components of the document sent to design team members: 

A review of the literature 

An overview of the expert interviews, and 

The product review* 

Each of these subjects was discussed in turn. 
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With respect to the Hterature review, the following comments were offered: 



Address the need for a multicultural product. The videodisc should be 
appropriate for children who are not white and middle class as well as 
children who are of this backgiound. It was suggested that we should look 
at the ALERTA program out of Teachers' College as well as the Creative 
Curriculum on which Laura Colker is a contributing author. 

Consider developing a Spanish language version of the videodisc. 

In the section on computer access (pp. 1 - 4), add the need to "childproof* 
the computer, i.e. disable inappropriate keys. 

To the list of characteristics of appropriate software (pp. 1 - 5), add a 
sense of playfulness/silliness. 

In general, participants felt that the literature review provided an appropriate frame of 
reference for development. Several participants, however, felt that the point should be 
underscored that research in this area is sketchy at best. The dearth of longitudinal data 
noted by Haugland and the descriptive nature of most research as indicated by Rettig 
were felt to be important cautionary advice. 

In going over the results of the expert interviews with the group, it was decided to react 
to comments to each question as a group and thus resolve any discrepancies that had 
emerged. Each question was reviewed in turn. (Note: The reader is referred to 
Section II, pages 2-7, for a sunmiary of the expert interviews by question.) 
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A. Design and Approach 



h How applicable do you think research on software for preschoolers is to the 
use of videodisc with three to five year olds? 

The design team agreed that research would be applicable, although the 
point was made that much of the research we're dealing with is subject to 
question and all of the research appears to be short-term in nature. 

2. How long do you think we can expect mildly cognitively impaired three to five 
year olds to sit at a computer using a videodisc? 

The group agreed that 10 minutes is probably a good "ballpark" figure to 
work with, although it was noted that there will be variance according to 
the child's age, experience, and handicapping condition* 

2a. Would there be any appreciable difference in the time that nonhandicapped 
children could spend at a computer? 

Here, too, the group agreed with the experts "in general" that there would 
be no appreciable differences* It was mentioned, though, that children 
who have attention deficits would be unable to sit at a computer for 10 
minutes at a time. 

3. Wltat can be done to maximize children's interest in using the videodisc? 

The design team concurred with the suggestions offered by the experts, 
cautiomng, though, that the use of graphics and action should be employed 
for a reason, not merely for its entertainment value. 
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3a. Are you aware of any research on the use of videodiscs as a mcdvational tool 
for young children? 

The group felt that the first three items mentioned by the experts were 

extremely important, i.e. 

Don't make children wait 

Never let a screen fade out completely, and 

Use smooth transitions. 

4. Wliat suggestions would you make in terms of graphics? For example, should 
there be more video and less computer graphics? Wliat about the use of 
animation? Does it help or is it distracting? Wliat about the use of written 
labels? 

In discussing the relationship between the proportion of video to computer 
graphics, one member of the design team took exception to the statement 
that video segments were not by nature interactive. The design team as a 
group felt that the appropriateness of the content to either video or 
computer graphics should be the driving force behind the decision. The 
point was raised, however, that even though video can be on the screen at 
points of interaction, it may at times be more costly to use still video 
images than graphics. A further caution raised during this discussion was 
that graphics and video should not necessarily be thought of in separate 
terms. Animation was likewise presented as an option which, because of 
the high costs involved, is not always the most cost-effective choice. 
However, the design team concurred with the experts that animation is 
important to include when it is appropriate to do so for educational 
reasons. The design team unilaterally felt that written labels should be 
used. The comment was made, however, that the ability to read these 
labels should not be a prerequisite for using the program. 

4 
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Should all learners be presented with a variety of strategies or should one 
strategy be primary and alternative strategies be presented only to those who 
don't get the first way? 

In discussing this question it became clear that the intent of this question 
had been to explore representations of teaching a concept - not strategies. 
Given this, the group felt that we would want to provide all children with 
lots of representations of the same concept in order to facilitate learning. 

Should there be recordkeeping system? If so, what information other than 
number of attempts should be provided? 

The group initially sided with the two individuals who felt that a 
recordkeeping system should be dropped. Upon further discussion and an 
examination of whether the High/Scope rating system downgrades software 
programs for not including a recordkeeping system (Answer: It doesn't, 
although it does note whether or not this feature is present), it was 
decided that we ought to contact gatekeepers to see if there would be a 
negative reaction to not including a recordkeeping system with the 
videodisc. Tne general consensus of the group was that the costs of 
developing a recordkeeping system would not be an appropriate trade-off 
if content were to suffer. 

Wliat should be the teacher's role? 

Here the group concurred with the experts that the teacher should serve as 
a facilitator and a diagnostician. 

Wliat techniques or strategies are you familiar with that you think would 
enhance this effort? 
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In addition to the ten suggestions noted, it was suggested that "consistent 
screen design" be added to the list. 

B. Content 



1. Do you think the proposed videodisc should be used for introducing content 
as a reinforcer of content already learned , or for a combination of both? 

The design team strongly felt that the videodisc could and should serve 
either function. 

2. Do you have any suggestions for integrating the videodisc into ongoing 
preschool programs? 

The group agreed with the suggestions offered by the experts, in particular 
the need to integrate the videodisc into ongoing classroom activities. 

3. Do you think we can use the same concepts as foundations for both math 
and science, or do you think there should be a delineation between the two? 

There was group consensus that math and science concepts be combined. 
One participant like the comment cited from the interviews that "It would 
be almost absurd to pull them apart. Children don't think in sections." 

4. How many concepts is it feasible to include? Would you suggest fewer 
concepts in more depth or multiple concepts at an introductory level? 

The guidance provided by tne design team was, "Do as many as you can do 
well." 

5. Here are some topics we've been considering focusing on in the videodisc 
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(classification, seriation, number, lime). How do you react to these? Do you 
agree with this approach or would you go another route? Wliat other topics 
would you feel it's important to include as foundations for math and science? 

There was general support for both this approach and topics. 
Classification was felt to be the most important topic, followed by 
sedation. Because number is covered by so many software programs, it 
was though to be less useful Time was felt to be a difficult concept to 
teach pre-operational children. 

No other additional comments were made by the group to supplement those provided by 
the experts. 

The product review was noted to be complete with no other discussion offered. 

The second half of the design team meeting was devoted to exploring scenarios and 
brainstorming ideas for possible inclusion in the videodisc. There was general 
agreement among the members of the design team that the videodisc be perceived as an 
umbrella for helping students employ the scientific method to acquire math and science 
concepts. By observing and exploring data, children would learn to classify data, order 
it, and display information in simple graphs. Some possible visualizations provided by 
the design team for helping children learn these concepts include the following: 

Furniture in rooms 

Clothes 

A garden 

The ocean 

Toys 

Holidays 

Weather 

Buildings 

Transportation 
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Occupations 
A grocery store 
Animals 

Parts of the body (including disabled people's bodies) 

Bugs 

Plants 

A hardware store 
The zoo 
A nature walk 
An aquarium 
The fire station 
A pet store 

A florist shop or nursery 

It was felt that those topics that lent themselves to teaching math through science (e.g. a 
garden, the ocean, weather, bugs, a nature walk, the zoo, a florist or a pet store) would 
be preferable for our purposes. 

Attention was next focused on what the structure of the videodisc should look like. 
Overall two major decisions were reached: 

A mouse would be the best interface for this age group based on the 

literature, and 

Children should be provided with three to four different environments 
from which they could choose. For example, children would be asked 
whether they wanted to explore a garden, the ocean, a grocery store, or a 
zoo. Using a mouse, they would then point to the video representing these 
topics. Graphically, the suggestion was made that these different 
environments could be depicted as panes in a four pane window, each 
pane allowing the child to see into a particular environment: 
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Ocean 


Zoo 



Other suggestions made by the design team regarding the structure of the videodisc 
included: 

Progress should be inherent in the program, but not visibly tracked. 
The p»*ogram need not be stnictured by a story line. 
Stop and Help should always be present. 

Prompting can be accomplished by voice; timing mechanisms should be 
avoided. 
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Icons should be developed to represent Explore, ClassiQ^, and Seriate. 
A teacher's guide should accompany the videodisc, with examples of how 
to work with the system. 

The meeting was adjourned with requests for this report so that participants might 
further reflect on decisions made at this meeting. 
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